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SYLLABUS

This study investigated navigation needs in Island End River,
Chelsea, Massachusetts, to determine the advisability of
providing navigation improvements for recreational boating.

The paramount need is the provision of reliable and safe access
to the upstream portions of the river. An adequate access
channel will allow the city of Chelsea to develop marina
facilities to help accommodate the continuing and growing demand
for recreational boating facilities in the Greater Boston area.

Several alternatives were analyzed in
optimal improvement plan to meet the
recreational boaters. The results of this analysis indicate

the most feasible plan of improvement at this time consists of

a channel, 6 feet deep and 100 feet wide, from deep water in the
Mystic River Channel to a point off the proposed marina site for
a total distance of 2,500 feet.

an attempt to find the
expected needs of

Based on prospective waterway use, the selected plan is
economically justified. Total cost would be $629,000 to be
shared equally by the city of Chelsea and the federal government.
Annual charges of $68,000 when compared to annual project
benefits of $397,800 yield a benefit-cost ratio of 5.8.

It is expected that maintenance of the channel will be required
every five years. Maintenance of the channel will be a federal
responsibility, contiguous upon the availability of maintenance
funds, the continuing justification of the project,

and the environmental acceptability of subsequent maintenance
dredging.

The Division Engineer recommends that, subject to certain
conditions of non-federal cooperation, the foregoing plan of
improvement to Island End River, Chelsea, Massachusetts, be
adopted. The presently estimated first cost to the United
States is $314,500. Non-federal interests will be required to
pay $314,500 as well as provide suitable marine-related
facilities to be utilized by prospective recreational boaters.
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WATER RESOURCES IMPROVEMENT PROJECT
ISLAND END RIVER

CHELSEA, MASSACHUSETTS

DETAILED PROJECT REPORT

INTRODUCTION

This report is a detailed engineering and economic feasibility study
of channel improvements for small recreational craft at the Island End
River, Chelsea, Massachusetts. The Island End River is a tidal estuary
approximately 3500 feet in length and averaging 500 feet in width. It
forms a portion of the boundary between the cities of Everett and Chelsea.
As indicated in Figure 1, the Project Area is located two miles north of
downtown Boston. The proposed channel improvements would extend from the
river's mouth to a proposed marina which is to be located approximately
1,500 feet upstream on the former Chelsea Naval Hospital site.

The Chelsea Naval Hospital served as a U.S. Navy installation since
the early 1800's. 1In 1974, the property was declared surplus and was
turned over the the General Services Administration for disposition. Since
then, a redevelopment master plan has been prepared for the site and the
City of Chelsea has taken steps to acquire portions of the property. The
development of a marina and related facilities are key aspects of the
redevelopment master plan.

If these plans are to be fully realized, improvements to the navigation
channel in the Island End River are necessary. Previous studies by the
New England Division of the U.S. Army Corps of Engineers set forth the
preliminary findings and established the need for a more detailed study of
channel improvements options. This report summarizes the detailed analyses
of the feasible channel improvement alternatives.

In a letter dated December 11, 1978, the City of Chelsea concurred
with the findings of the Reconnaissance Report and recommended that the
Detailed Project Repnrt be undertaken. The City of Everett concurred with
this recommendation in a letter dated December 15, 1978.
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During the course of this study, eight preliminary alternative plans
setting forth various channel alignments and marina concepts were develcped
and evaluated. Four plans were selected for more detailed study. Plan B,
which provides the maximum net benefits, has been designated the recommended
plan of improvement. It involves construction of a 100-foot wide, six-foot
deep navigation channel in the Island End River. This channel would extend
2500 feet upstream from the Mystic River.

STUDY AUTHORITY

This study was initiated by the New England Division of the U.S5. Army
Corps of Engineers at the request of the officials of the city of Chelsea.
It was prepared under the provisions of Section 107 of the 1960 Rivers and
Harbors Act, P.L. 86-645, as amended.

SCOPE OF THE STUDY

The scope of this study includes performance of a Comprehensive
Water Resources Improvement Study and preparation of a Detailed Project
Report consisting of:

1. Determining the navigational needs of the study area.
2. Developing alternative channel improvement plans.

3. Evaluating the economic, social and environmental impacts of the
alternative plans.

4, Recommending channel improvements that are economically feasible,
socially beneficial and environmentally acceptable.

Although this study is primarily oriented towards small craft, the
needs of commercial shipping in the existing deep water channel were also
considered,

The scope of study has generally limited itself to navigational param-
eters only, as other water and related land resources problems, needs, and
opportunities are being addressed by a multi-agency planning and development
effort. Appendix 1 contains a series of excerpts from the Development Master
Plan and Feasibility Plan and Appendix 3, pages 3-45 and 3-46 outlinc the
various facets to the Chelsea Naval Hospital Project.

REVISED FEBRUARY 1981




STUDY PARTICIPANTS AND COORDINATION

Coordination with federal, state, and local government agencies
formed an integral component of the study process.

At the federal level, coordination involved the U.S. Environmental
Protection Agency, the U.S. Fish and Wildlife Service, the U.S. Coast
Guard and the National Marine Fisheries Service.

At the state government level, major participants included the Office
of Coastal Zone Management, the Division of Marine Fisheries, the Department
of Environmental Quality Engineering and the Metropolitan District Commis-
sion,

The city of Chelsea was consulted throughout the course of the study.
Those involved included the Mayor's office, the city engineer, the commun-
ity development director and the city's consultant for the Chelsea Naval
Hospital Redevelopment Project.

Appendix 3 contains a complete list of the government agencies con-
sulted during the course of the study and a summary of their views and
comments on the improvement plans.

STUDIES OF OTHERS

The impetus for the current project resulted from the decommissioning
of the Chelsea Naval Hospital in 1974. When the property was declared
surplus, several studies were undertaken to evaluate its conversion to
civilian use,

A 1974 study entitled, A Recommended Plan for the Reuse of the Naval
Hospital - Chelsea, Massachusetts, proposed construction of a marina on
the Island End River.

Development of a marina and dredging of a navigable channel were
evaluated further in the Development Master Plan and Feasibility Analysis =
Chelsea Naval Hospital. In addition to housing and a waterfront park, it
proposed that a portion of the Naval Hospital property be used for industrial
and commercial development. A marina serving 250 boats and a site for
related marine enterprises were the primary focus of the industrial/

commercial redevelopment area
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The 1978 Reconnaissance Report by the Corps of Engineers was the
first study to focus upon the proposed channel improvements.

THE REPORT

The initial steps in the study process included a comprehensiv.
inventory of available information, performance of topographic and hydro-
ararphic surveyvs, and preparation of base plans. As indicated under
"uhlic Views, extensive efforts were expended to contact public officials
and interested parties to provide information and to seek public input
into the study process. Based upon available information, baseline

conditions were determined to formulate planning objectives and constraints.

Preliminary improvement plans were developed and evaluated. These were
vpresented to local public officials and interested groups at a meeting
on August 9, 1979. Based on comments received, four alternative plans
were selected for more detuiled study.

This Detailed Project Report consists of a Main Report and supporting
appendices. The body of the Main Report is structured in accordance with
the planning process followed during the course of the study. It is
organized as follows: Problem Identification, Formulation of Preliminary
Plans, Assessment and Evaluation of Detailed Plans, Comparison of Detailed
Plans, and an Environmental Assessment.

The report has seven appendices: Appendix 1, Problem Identification,
supplements the material in the first two sections of this report.
Appendix 2 addresses the formulation, assessment and evaluation of alter-
native plans. Appendix 3 summarizes public views and responses. Appendix
4 contains supporting engineering data and analyses. Appendix 5 reviews
natural, and cultural resources. Appendix 6 contains background
information on benefit-cost studies. Appendix 7 evaluates the feasibility

" alternative plans for disposal of dredged material.

PROBLEM IDENTIFICATION

This portion of the report sets forth the nature arnd scope of the
problems necessitating channel improvements, and establishes the planning
objectives and constraints which give direction to subsequent planning
tasks.
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NATIONAL OBJECTIVES

Planning for channel improvements in the Island End River is
based on the national objectives of National Economic Development
(NED) and enhancement of Environmental Quality (EQ) as set forth in
1973 by the National Water Resources Council in Principles and
Standards for Planning Water and Related Land Resources. The purpose
of the Principles and Standards is to promote the guality of life by
planning for the attainment of the following national objectives:

NED Objectives -

To enhance national economic development by increasing the
value of the nation's output of goods and services and by improving
national economic efficiency.

EQ Objectives -

To enhance the quality of the environment by the management,
conservation, preservation, creation, restoration or improvement
of certain natural resources, cultural resources and ecological
systems.

EXISTING CONDITIONS

The Island End River is located approximately two miles north of
downtown Boston in the heart of the Boston Metropolitan area. The
river forms a portion of the boundary between the Cities of Chelsea
and Everett, and coincidentally Middlesex and Sufrolk counties. The
Island End River flows into the Mystic River about one-half mile up-
stream of the confluence of the Mystic and Chelsea Rivers, in Boston's
Inner Harbor,

Everett and Chelsea are small cities typical of older urban areas
surrounding the City of Boston. While the population of the Boston
Metropolitan area has increased in recent years, the populations of
Everett and Chelsea have declined.

Median educational levels are lower in Chelsea and Everett than
the average for the metropolitan area.




While the majority of workers in Chelsea and Everett are clascified
as white collar, the percentage of white collar workers is lower than
the regional average. The percent of workers in the blue collar
occupations, such as craftsmen, operatives and laborers, is fortv-one
percent in Chelsea, as compared to twenty-eight percent for the Bostorn
Metropolitan area.

The major industries in Chelsea and Everett are diverse and
include the manufacturing of metals, electrical machinery, stone,
clay glass, paper, rubber and plastics, as well as the wholesalinno
and distribution of fruit and vegetable produce. These cities also
serve as major storage and distribution centers for various petroleun
products and natural gas.

In both Everett and Chelsea, land use is characterized by
residential areas in the central and northern varts of these cities
with industrial development to the south and along the waterfronts.

With the exception of the Chelsea Naval Hospital grounds, most
of the waterfront along the Chalsea, Mystic, Island End, and Malden
Rivers is devoted to industrial uses., Thur, the watcrfront is
generally inaccessible for recreational purmposes. Land use along
the shoreline of the Island End River is characterized by the
intensively developed industrial area on the Everett side and by
the relatively underdeveloped grounds of the former Naval Hospital
on the Chelsea side. This underdeveloped land provides an
opportunity for a much needed waterfront recreation area.

On the western shoreline at the mouth of the Island End River,
an Exxon Corporation terminal fronts on both the Mystic River and
Island End River. Berths for oil tankers are located along the
Mystic River while berths for smaller barges extend about 350 feet
north along the Island End River waterfront. Petroleum products
including gasoline, fuel oil, and asphalt are transferred by pipe=-
line to and from bulk storage facilities nearby.

The Exxon Corporation presently berths one hundred fifty vessels
per year on the Island End River. The largest of these vessels is
a barge with a capacity of 100,000 barrels and a draft of twenty-two
feet., Exxon Corporation officials anticipate that barges having
capacities of up to 150,000 barrels with drafts of thirty feet could
be used in the future.

North of the Exxon Corporation terminal are the Marquette Cement
Company and the Coldwater Seafood Corporation. These companies
maintain berthing facilities on the Island End River that are used
on a regular basis by barges and freighters.




The Marquette Cement Corporation presently uses 1 barge
approximately three hundred feet in length with a twenty-two foot
draft. Marquette receives two or three shipments per month,

Coldwater Seafood Corporation has an average of one refrigerated
freighter docking per week. The largest ship is about 370 fect in
length with a draft of twenty-two feet. Due to the narrowness cf the
existing channel, all of the ships using the Island End River are
assisted by tugs.

North of the Coldwater Seafood Corporation abandoned wharves
extend an additional 600 feet along the shoreline where land uses
abutting the river consist of small industries that are not served
by shipping. At the northern end of the river on the Evere:t
shoreline, the river borders a parking lot behind a produce warehouse.
A rail spur is situated on an easement along the wharves near the
shore.

North of the river, land uses consist primarily of industrial
buildings and warehouses. A bank and a large Polarcid manufacturing
plant are located immediately adjacent to the northern end of the
river.

The easterly shore of the Island End River borders the Chelsea
Naval Hospital site. This site, which is under the jurisdiction of
the General Services Administration, contains sixty-eight vacant
structures, including the main hospital building, living quarters
and supporting facilities.

The Chelsea Naval Hospital property constitutes a significant
cultural resource as signified by its nomination to the National
Register of Historic Places.

The original main hospital building was completed in 1835 at
the base of the hill facing the Mystic River. 1In 1836, land was
turned over to the Bureau of Ordnance and two buildings were
constructed as powder magazines on the western side of the
property near the Island End River. Behind these two buildings,

a pier was constructed in the Island End River. It is believed that
the U.S.S. Constitution was among the ships that were stocked from
these magazines; hence, they have come to be called the Constitution
Magazine.

At one time the Island End River drained an extensive salt marsh
which occupied presently developed areas of Everett and Chelsea. The
river formerly followed a course which curved to the west from its
present terminus and then in a semicircle back to the east to a
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location on the Naval Hospital site. Over the years, the narsh was
filled to provide land for urban development, reducing the river to
its present size. Most of the reclaimed land to the northwest of
the river is relatively flat and lies at an elevation of fifteen to
twenty feet above MLW.

To the east of the Island End River, the Naval Hospital site,
occupies a glacial drumlin rising about ore hundred twenty feet abeve
MLW.

Subsurface conditions in the Island Erd River are varial.ls east
to west., Glacial till is found closer to the surface on the easterly
side of the river.

The climate of the project site is affected by its prorimity to
the Atlantic Ocean. Average temperatures range from a low of twenty-
eight degrees Fahrenheit in January to a high of seventv-one degrees
Fahrenheit in July. The prevailing wind direction is northwest in
winter months and southwest in summer months., Occasionally, hurricanes
and other severe storms affect the site.

Mean tidal range in the Island End River is 9.5 feet with a
spring range of approximately 11.0 feet. Storm water levels of up
to three feet above mean high water (MHW) are likely to occur during
storms.

Low tides of 2.0 feet below MLW occur regularly with the
average yearly lowest tide of 3.0 feet below MLV,

Currents in the Island End River and the Mystic River are
relatively gentle, attaining a maximum velocity of about 1.5 knots.

Due to short fetch length, wind driven wave heights are
generaliy limited to less than two feet on the Mystic River and
substantially less on the more sheltered Island End River. The
most common wave action results from the wakes of passing vessels.

The Island End River is a tidal estuary approximately 3,000
feet long and about 400-500 feet wide at MHW, but narrowing to about
100 feet at the northern end of the river where two large corrugated
steel arch culverts outfall.

A twenty-four foot deep (at MLW) channel varying from 100-250
feet in width extends from the Mystic River along the Everett shore-
line for a distance of 1400 feet. It accommodates the barges and
freighters serving the industries on the Everett shoreline.
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To the east and north of the channel, the river bLottom forms an
exposed mud flat at low tide. To the north, the mud flat averages
400 teet in width and is divided by a meandering stream about twenty
to thirty feet in width and two feet deep at MLW. To the east of the
channel, the bottom rises gently for about two hundred feet across the
river to a steep bank on the Chelsea shoreline.

South of the Coldwater Seafood facility, the shoreline of the
river generally ¢~ ‘sts of wharves and bulkheads adjacent to the
industrial enterprises., North of Coldwater Seafood the shoreline
concists of deteriorated cargo wharves, timber retaining wails and
banks of fill composed of rocks and rubble such as broken ccncrete
and bricks,

The largely underdeveloped eastern shoreline borders the Naval
Hospital site. It generally consists of a cteep bank extending from a
mud flat up to a level grassy area at an elevation of fifteen to twenty
feet above MLW. This bank is retained by a seawall along the first
several hundred feet of the shoreline near the river mouth, North of
the seawall the unprotected steep bank extends for a distance of 500
feet. It is eroding and localized areas are being undercut between the
high waterline and the top of the bank.

Upstream from the steep bank there is a one-hundred foot wide salt
marsh at an elevation just above high water level.

Because the Island End River is polluted, the species found there
tend to be pollution tolerant. Near its mouth at the Mystic River,
where tidal flows provide a cleansing effect, a greater diversity of
species is found.

Clamworms, which are pollution tolerant, were found in the inter-
tidal zone throughout the river; however, they were found in higher
concentrations in the upper part of the river. In the intertidal zone
toward the mouth of the river, less pollution tolerant organisms such
as softshell clams, blue mussels and barnacles were found. These
conditions, both in the river and the adjacent shoreline, will be
subject to change however, for the proposed navigation improvements to
! the Island End River is only one aspect of a comprehensive plan for
I redevelopment of the Chelsea Naval Hospital property.

The Master Plan for redevelopment of the hospital property
estimates that $13 million of public funds will be committed along with
$67 million of private investment., The City of Chelsea has applied
to the Economic Development Administration of the U.S. Department of
Commerce and to the U.S. Department of Housing and Urban Development
for major funding grants. Using the funding provided by EDA and HUD




3jrants, the City plans to acquire land, demolish buildings and improve
roadways and utilities.

Construction of a twenty-six acre park along shores of the Mystic
and Island End Rivers will be undertaken by the Metropolitan District
Commission.

At the proposed marina site, the City plans to dredge the marina
basin, make some repairs to buildings and provide the required bulk-
heads, rip-rap, piers, and floats. Private developers will be
responsible for site grading, landscaping and restoration of the
Constitution Magazine buildings. These buildings will be renovated
for use by marina-related enterprises in accordance with historic
architectural guidelines. The City will transfer the marina to the
developer on a long-term lease providing that berthing space be made
available on an equitable basis.

A boat launching ramp and marine service facility will be
available to the general public.

CONDITIONS IF NO FEDERAL ACTION TAKEN

wWithout the proposed project, development of a small boat marina
on the Naval Hospital grounds is not likely. The cost of dredging a
marina basin and an access channel without federal assistance would
probably be economically prohibitive to the city of Chelsea.

Plans for redevelopment of the Chelsea Naval Hospital would be
adversely affected if improvements to the Island End River are not
implemented. These plans call for a substantial townhouse development
oriented toward the marina. Without the improvements to the Island
End River and the construction of the marina with its related facilities,
the marketability of the housing would be adversely affected. The
Constitution Magazine building would probably not be restored since
there would be limited incentive for private investment.

Development of the Metropolitan District Commission park will
occur as planned if the federal improvements to the river do not take
place. However, the potentially synergistic effects arising from the
proximity of public open space and recreational boating would not occur.

Without the proposed project, conditions in the Island End River
can be expected to remain essentially as they are today. It is
possible that the commercial channel on the Everett side may be
widened or deepened. It is unlikely that it will be extended further
north as the industries already established upstream of Coldwater
Seafood Corporation have no need for water access.
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Water quality in the river can be expected to imprive gradually
in the future as measures to clean up the Mystic River and Boston
Harbor are implemented. Species such as clams and mussels might
slowly re-establish themselves in upstream portions of the Island
End River, although the river would remain closed for shellfishing
for the foreseeable future.

Without the proposed chinnel improvements a limited amount of
recreational boating might be expected in the future. The luats
could be moored offshore and allowed to gJround at low tides. i'se of
the boats would obviously be restricted by tidal fluctuation,

PROBLEMS,NEEDS AND OPPORTUNITIES

The problems, needs, and opportunities of the study area are in
most ways related to the efforts by the city of Chelsea to redrvelop
the former Naval Hosp.tal property.

The problem of limited recreational facilities and waterfront
access is the maior concern of local officials. The city of Chelsea
has only twenty-five acres of recreational space. In addition to the
shortage of open space and recreational facilities, Chelsea residents
have virtually no public access to their waterfront despite being
bordered on three sides by water.

In considering the Greater Boston area, a shortage of recreational
boat slips has become prevalent due to the increased demand for boating
and the limited supply of suitable marina facilities. There also
exists a shortage of boat repair and storage facilities within the
Boston Harbor area.

Although there are several marinas within the harbor, shore
facilities are apparently not as readily available as in suburban
locations where waterfront land is more available for recreational
use.

A final problem may be defined as the limited tax base and
employment opportunities within the community. The city is relatively
poor and geographically small. The tax base is still suffering from
the effects of a devastating fire in 1973 that destroyed forty-five
acres of industrial and residential property.
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The needs of the community as developed through the identifica~
tion of its problems is basically two-fold. Increase the available
waterfront access and assist in the development of a project which
will allow for increased water-related recreational activities within
the study area.

The opportunities to meet the needs cited above can best be
attained through close coordination and interaction with the Chelsea
redevelopment plan.

PLANNING CONSTRAINTS

Planning constraints are those parameters which can place
limitations on any proposed plan of improvement. As limitations,
they are used to direct plan formulation and restrict impacts cutting
across a broad spectrum of concerns. These concerns may include
natural conditions within the project site, technological states of
the art, economic limits, and legal restrictions.

This study has identified through consultation with government
agencies and local businesses, a number of concerns, but only two
issuec which may be identified as constraints.

As the Island End River is located in a heavily urbanized and
industrialized area, the quality of its bottom material has been
affected. Therefore, any proposed project must minimize the removal
of any toxic materials to reduce the adverse effects on marine life
and alteration of the intertidal zone. As a corollary, minimal
removal of any materials will significantly lessen any expected
impacts associated with disposal of the dredged materials.

Ocean disposal of dredged material is controlled by federal
regulations. Because the sediment has passed minimum federal bio-
assay standards for toxity to marine organisms, ocean disposal will
be permitted. However, adverse impacts on water quality and marine
org:nisms will be associated with the discharge of any type of
sediment into the ocean.

Disposal for landfill at the site of the proposed Massport
Container Facility at the former Naval Base in South Boston appears
to be economically and environmentally feasible if coordination of
project schedules can be achieved and if the material from the Island
End River proves to be similar in nature to the other materials




slated for disposal there. Land disposal also appears feasible, but
it is less environmentally desirable and more costly than the other
alternatives. Under state regulations, land disposal of dredged
material must take place on sitcs approved by the local board of
health. It must be confined by dikes or bulkheads and provided with
facilities to control effluents. Because of the presence of pollutants,
the Massachusetts Department of Environmental Quality Engineering felt
that land disposal of the dredged material could be a problem. 1In
addition to its toxic properties, the sediment has poor structural
properties. Therefore, the material would not be acceptable as
structural fill material beneath buildings or structures. Due to the
large volume of dredged materials, a disposal site must be found near
the shoreline to avoid adverse impacts associated with its transport.

The second constraint identified is to restrict any construction
activities to the fall months. Said restriction will avoid suspension
of water pollutants during the spring alewife run in the Mystic River.

In summary, planning constraints as identified are:
. Minimize removal of toxic materials.
. Restrict construction activities to the fall months.

As stated earlier in this section, consultations with interested
parties determined a number of concerns should be identified and
addressed.

Present commercial shipping activities are expected to continue
in the Island End River for the foreseeable future. Due to the
restricted dimensions of the existing channel and the maneuverability
of large vessels under tow, conflicts between existing shipping and
future recreational boating may develop. This potential problem
would be most noticeable if recreational craft were required to use
the existing channel.

Due to the possibility of an accident involving the volatile
chemicals at the Exxon Corporation, the proposed recreational channel
should be located at a reasonable distance from the existing commercial
channel at the Exxon facilities., Construction of a channel immediately
adjacent to the Exxon terminal could result in sparks or open flames
occurring from dredging operations (short term) or from the operation
of recreational small craft (long term). The 1973 Uniform Fire Code
of the International Conference of Building Officials and the Western
Fire Chiefs Association requires that smoking and open flames be
prohibited within 50 feet of fueling operations.
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The Metropolitan District Commission has proposed development
of a twenty-six acre park along the edges of the Mystic and Island
End Rivers. Since locating the marina within the proposed park may
disrupt current plans, the marina facility must be located upstream
on the Island End River.

Along the opposite bank of the river is the Everett shoreline
which is highly developed and protected by timber bulkheads or riprap.
Any changes to the Everett shoreline would likely require acquisition
of property and would probably meet opposition from Everett property
owners.

Because the extent of intertidal zone habitat is limited in the
inner harbor, the National Marine Fisheries Service and the Massachusetts
Division of Marine Fisheries have expressed concern over the possible
impacts any improvements may have on the existing zone. J

PLANNING OBJECTIVES

Planning objectives for this study were established after care-
fully analyzing the identified concerns regarding the usc of water
and related land resources in this study area. The purpose of these
planning objectives is to translate identified needs, opportunities,
and problems into specific objectives for the study. Planning objectives,
as set forth herein, will be used in conjunction with planning constraints
in the development of alternate plans that properly address study
objectives and area needs. The establishment of clearly defined
planning objectives is also essential in evaluating the various plans
that have been studied. The relative merit of each plan is determined,
in great part, by the degree to which it addresses and fulfills each
planning objective.

Based on the discussions of problems, needs, and opportunities
previously presented, two planning objectives have been identified as
important guidelines to formulation and evaluation of plans to meet
the area needs and study objectives. .

- Contribute to navigation for recreational purposes in the
Island End River during the 1980-2030 period of analysis.




- Contribute to the safety of navigation for commercial and
recreational vessels in the Island End River during the
1980-2030 period of analysis.

Consideration of these objectives and planning constraints led
to the formulation of resource management alternatives that will be
presented in the following section,

FORMULATION OF PRELIMINARY PLANS

Systematic consideration of the problems, needs, and opportunities
led to the formulation of alternative preliminary plans. These plans,
designed to achieve the planning objectives stated previously, were
developed in light of the planning constraints. State and local
objectives were also paramount considerations in the evaluation of
alternative plans.

MANAGEMENT MEASURES

As the basis for formulating alternative plans, a broad range
of management measures can be identified to address the planning
objectives. Management measures can generally be categorized as
either structural or non-structural.

Structural measures would generally involve variations on
dredging the Island End River to provide access to the marina site.
Non-structural measures would principally involve the determination
of achieving planning objectives by other means at lower costs.

Due to the constraints, concerns, and objectives placed on the
project, there are no feasible means to accomplish the project goals
by implementation of non-structural solutions.

Location of the marina further downstream on the Island End
River or on the Mystic River is precluded by the intended use of the
shoreline as a park. The city of Chelsea would like the marina to be
operated by private industry on a long-term lease to generate revenue
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for the City. The marina is also intended to stimulate other tax revenue
producing private development on shore, such as restaurants or marine-
related industries, which would take land intended for park purposes. It
is against Metropolitan Listrict Commission (MDC) policy to locate such
private facilities within their parks. Therefore, location of a marina
and related shore facilities within the limits of a publicly-owned MDC
park is incompatible with its intended function and with the management
policies of the MDC. Even if the problem of disruption of the MDC park
could be alleviated, the suitability of the Mystic River shore as a site
tor a marina would be limited. The pier bulkhead line, being close to
the shore on the Mystic River, would cause the size of any marina
facilities to be extremely limited.

PLAN FORMULATION RATIONALE

The first step in the formulation of alternative plans was to
make projections of the number, tvpe and size of boats expected to
use the Island End River. The projected fleet characteristics are
needed to establish the size and layout of the marina, the need for
turning basins, and the dimensions of the access channels.

The projected recreational fleet characteristics were based
upon a detailed survey of four marinas considered to be representa-
tive of conditions at the Island End River. Additional observations
were made at marinas in the Doston area. The observed fleet dimen-
sional characteristics were categorized separately for sail and
motor craft. The proportion of sailboats in the projected fleet
was increased over those observed due to anticipated long-term changes
in the availability and cost of petroleum-based fuels. Due to the
demand for marina facilities in the Boston area, the size of the
projected fleet was determined by the capacity of marina facilities
which could be economically provided in the Island End River.

The majority of the projected fleet is expected to be small power
boats of less than 30 feet. Only 2 percent of the craft are expected
to be longer than 40 feet. Appendix 6 contains the results of the
marina survey and the characteristics of the projected fleet.

In the Master Plan for the Naval Hospital, a 250 boat marina

was laid out in concept only. The Master Plan showed the use of the
Constitution Magazine buildings for marina-related commercial
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enterprises. The existing stone pier behind these buildings was
incorporated into the dock facilities. The Reconnaissance Report
contained no assumptions about berthing configurations.

buring this study, it became necessary to develop narina concepts
in more detail to locate the channel and to establish slip capacity.

Two alternative marina plans were developed and are illustrated
in Appendix 2, Figures 2-1 and 2-2. Marina 1 is based on the concept
shown in the Master Plan. A boat launching ramp is located at the
far upstream end of the marina, while docks extend 550 feet dcwn-
stream and 700 feet upstream from the upgraded existing pier. Marina
1 does not include a turning basin.

Marina 2, shown in Appendix 2, Figure 2-2, is based on locating
the marina facilities further upstream on a two-acre nonrectangular
turning basin.

This study has found that the channel dimensions of 100 feet
wide and 6 feet deep,as set forth in the Reconnaissance Report, are
warranted and will provide an adequate width and depth for the types
of craft expected to use the river. The width of 100 feet was found
to be warranted based on the presence of commercial shipping in the
lower part of the river and the lack of a turning basin next to the
marina. Analysis of alternative channel widths and depths is presented
in Appendix 6.

Alternative channel locations were developed in consideration of
the planning objectives and constraints outlined in the previous
section. 1In general, the channel locations may be described in
relation to the commercial channel and the Chelsea shoreline. The
alternatives that were developed generally consisted of a) using the
existing commercial channel, b) widening the existing channel, or
c) creating an entirely separate small boat channel.

PLANS OF OTHERS

The project which will have the greatest influence on the Proposed
Water Resources Improvement Project will be the proposed redevelopment
of the Chelsea Naval Hospital property by the City of Chelsea. The
Island End River project should be considered an integral part of
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those plans. Development of the marina and alternative channel
alignments have been based on careful coordination with City and
MDC plans. These plans are presented in detail in Appendix 1,

ANALYS!S OF PLANS CONSIDERED IN PRELIMINARY PLANNING

DESCRIPTION CF PLANS

During the early stages of this project, eight alternatives were
developed and analyzed. They involved different marina and turning
basin options as well as various channel alignment alternatives.

Generally, two marina alternatives have been investigated.
Marina 1 would allow for more recreational slips to be constructed
than in Marina 2. In addition, Marina 2 would require the construction
of a turning basin.

The various channel alignments investigated include the following:

ALTERNATIVE A - The existing commercial channel is extended
approximately 250 feet to the marina and runs approximately 1,200
feet adjacent to the Marina 1. The western edae of the channel
bottom is located 100 feet from Everett shore high water line.

ALTERNATIVE B - This plan involves widening the existing
channel for 100 feet and then extending it 250 feet to Marina 1,
thus providing an adjacent small boat channel. The existing channel
was considered to be 200 feet in width at the Mystic River near the
end of the Exxon Terminal; then tapering to 120 feet at the end of
the Coldwater Seafood docks.

ALTERNATIVE C - This alignment represents the closest that the
channel can be located to the Chelsea shoreline without requiring
extensive shoreline protection.

ALTERNATIVE D - The channel is located as close the Chelsea
shoreline as possible at the lower part of the river using revetment
at a 3:1 slope and maintains the top of the bank. The channel
bottom is aligned along the pier/bulkhead line at the mouth of the
river.

ALTERNATIVES E, F, G, and H follow the same channel alignments
as A, B, C, and D, respectively. The major differences are that each
channel would culminate in a turning basin. A turning basin is
required due to the proposed configuration of M.rina 2.
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CONCLUGSICNS

Based upon evaluation of the decree to which each alternative
attained the planning objectives and coniorned to the planning




constraints, alternatives A, B, C, and D have been selected for
further evaluation. These conclusions are further based on the
selection of a marina 1 design, thereby permitting approximately
250 boats to utilize the recreational facilities provided.

ASSESSMENT AND EVALUATION OF DETAILED PLANS

This section contains an analysis of the four improvement
alternatives selected for detailed study. Evaluation of the
alternatives is based on their attainment of the project planning
objectives. Although the marina is not a part of the federal project,
its impact has been incorporated.

GENERAL ASSESSMENT AND EVALUATICN OF IMPACTS

The general impacts of the proposed project which are common to
all four alternatives are evaluated below. Impacts which are unigue
to each alternative are assessed and evaluated in subsequent sections
of this report.

DREDGING IMPACTS - Dredging operations cause both short-term and
long-term impacts including temporary air, noise and water pollution.,
The most serious impact is the effects of increased turbidity on
shellfish and finfish. For these reasons, dredging of the Island End
River will be scheduled to take place in the fall and thereby avoid
adverse effects on the anadromous alewives in the Mystic River.

Long-term impacts of dredging include removal of existing benthic
organisms from the river bottom, removal or alteration of marine habitats
in the intertidal zone or elsewhere on the river bottom, and alteration
of tidal currents.

The predominant marine species expected to be displaced by
dredging of the Island River is clamworm. It is also expected that
dredging will result in the removal of some soft-shell clams in the




lower recchen ot tue river, A long-term impacts on these species
wiil be mitia.oted L natural ronopulati o of much of the area
Gisturbed byoddrosdaing,

All four alwr-vratives «3ll atfect the intertidal zone of the
river, i.e., the "oction of the iver hottom between the low and high
water lines-. Imract on the intertidal zone increase from Plan A
(minimun; to Plan D 'maximum). Jonstruction of marina facilities by
Lhe Jity woul?! e tulce additional dredging and removal or alteration
nf the intercinnl .one. However, the impacts are not direct impacts
of the feiooal oo ot

~

ne laterti-ial zone ig eliminated when sections of the river
bottom «re dredged ro a depth below MLW, It will be altered when
dredging results in steepening existing bottom slopes between MLW and
MIW. The area 15 < valuable source of organisms at the lower end of
the food chain and also a potential habitat for shellfish. Although
the intertidal area of the Island End River is currently polluted,
sh>11fish could coaceivably be harvested if long=-term improvements

in water quality occur.

The ainount of dredging required ranges from 51,800 cubic yards
for Plan A to 111,000 cubic yards for Plan D. Construction of the
marina obasin will require removal of an additional 65,000 cubic yards
ci material by the developers.

SHORELINE IMPACTS - None of the four alternative plans will
impact the Everett shoreline. Minimizing involvement with this
shoreline is one of the project planning concerns. In Plans C, and
I', some shoreline protection such as a riprap revetment will be
required along the Chelsea side of the river to facilitate construction
0f the channel.

The marina basin, common to all four ~lternatives, will require
the construction of approximately 1,250 feet of revetment along the
Chelsea shoreline.

IMPACTS ON NAVIGATION - At present, recreational boating in the
river is limited to an occasional transient craft at intermediate and
high tide levels. Apparently no boats are permanently moored in the
river. Development of a 250 boat marina and a boat launching ramp
will result in extensive recreational use of the river. Plan A, which
requires joint use of the existing channel by recreational craft and
large ships, will cause some disruption to navigation,

Plans B through D have less significant negative impacts on
existing shipping in the river.
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SOCIAL AND COMMUNITY IMPACTS - The proposed project will have a
beneficial impact on the City of Chelsea's plans for redevelopment of
the Chelsea Naval Hospital property. Full scale redevelopment of the
Naval Hospital will in turn enhance the ability of the City to provide
better community services through added revenues by increasing the
limited tax base of the City. The project will also have the beneficial
effect of increasing recreational opportunities for the residents of
Chelsea and nearby communities.

ECONOMIC IMPACTS - Economic impacts of the proposed project have
been evaluated by determining the estimated costs and benefits. The

cost estimates are based upon consideration of numerous factors including:

the quantities of dredge material, mobilization and demobilization,
equipment costs and wage rates, anticipated dredging rates in cubic yards
per hour, engineering, supervision, administration, and contingencles.

Equivalent annual costs have been calculated for the purpose of
the benefit/cost analysis. These costs have been determined using
the anticipated 1980 rate of 7 1/8 percent.

Benefits of the proposed projecct have been calculated on the
assumption that a marina for 100 boats will be completed by 1982 and
will be gradually expanded to a maximum of 250 boats by 1992. Cal-
culation of project benefits is based on a procedure using the estimated
annual return on the owner's investment in his boat, a measure of his
"willingness to pay" for recreational facilities. The method of
projecting the boat fleet and detailed benefit/cost calculations are
contained in Appendix 6.

MITIGATION REQUIREMENTS

Mitigation measures would include steps to control the temporary
noise, air and water pollution due to dredging equipment. Dredging
would be scheduled to take place during the fall months so as to avoid
suspension of water pollutants during the spring alewife run in the
Mystic River.
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IMPLEMENTATION RESPONSIRILIT'ES

COST ALLOCATION - One hundred percent of the cost of the project
15 allocated to the recreational channel. Thoere are no other com-
conents in the federal project.

COST APPCRTIONMENT -~ The federal coverr-ent is responsible for
30 vercent of the first cost of constiuction and 100 percent of the
cost for all future maintenance as reguired. Local costs will in-
clude 50 percent of the first cost of conutruction and 100 percent of
all necessary shoreline protection structures, conctruction of the
marina basin and facilities and all public zZccess roads and parking
areas as required, Federal and local cost. vary for each of the
1lternatives.

FEDERAL RESPONSIBILITIES ~ The federal project consists of
dredging the access channel only. The federal project does not
include any marina facilities, shoreline prctection, or site work
at any land disposal areas.

NON-FEDERAL RESPONSIBILITIES - The svecific local requirements
as contained in the Rivers and Harbors Act are a3 follows:

(1) Provide a 50 percent cash contribution toward construction
costs, determined in accordance with existing policies for regularly
authorized projects, in view of recreational benefits, land
anhancement benefits or similar type special and local benefits
expected to accrue.

{2y Provide, maintain and operate without cost to the United
States, an adequate public landing with provisions for the sale of
motor fuel, lubricants and potable water, open and available to the
use of all on equal terms.

({3) Provide without cost to the United States all necessary
iands, easements and rights-of-way required for construction and
subsequent maintenance of the project including suitable dredged
material disposal areas with necessary retaining dikes, bulkheads,
and embankments.

(4) Hold and save the United States free from damages that may
result from construction and maintenance of the project.

{5) Accomplish without cost tc the United States alterations and

telocations as required in sewer, water supply, drainage and other
atility facilities.,
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(6) Provide and maintain berths, floats, piers, and similar
marina and mooring facilities, as needed for transient and local
vessels, as well as necessary trailer facilities, access roads,
parking arsas and other needed public use shore facilities, open and
available to all on equal terms. Only minimum, base facilities and
services are required as part of the project, The actual scope or
extent of facilities and services provided over and above the required
minimum is a matter of local decision. The manner of financing such
facilities and services is a local responsibility.

(7) Assume full responsibility for all project costs in excess
of the federal cost limitation of $2,000,000 under the Section 107
program,

.(8) Establish regulations prohibiting the discharge of untreated
sewage, garbage, and other pollutants into the waters of the harbor.

It should be noted here that although item numker (6) above
requires that local governments need provide only the basic, minimunm
facilities, the benefits estimated for this project are dependent
on the extent of the mooring facilities provided by the City. This
study has assumed that the City of Chelsea will provide marina
facilities with a maximum capacity of 250 boats as stated in the
Chelsea Naval Hospital Redevelopment Master Plan.

This study has found that although it will prove costly,
construction of a 250 boat marina in the Island End River is feasikle,
The estimated cost for construction of the marina, exclusive of floats,
piers, utilities and shore facilities is about $800,000, or over $3,200
per berth. Because revenues from leasing of berth space will probably
not cover the City's initial cost, construction of the marina must be
considered as a public investment.

The following sections of this report consist of an assessment

and evaluation of impacts which are specific to the individual
alternative plans.

PLAN A

PLAN DESCRIPTION

Plan A would involve the joint use of the existing channel near the
river's mouth by recreational and commercial craft. The small craft
channel would be dredged 1,300 feet beyond the upstream end of
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the existing commercial channel. The upstrcam channel would be 100
feet wide by 6 feet deep at mean low water. It would be located
roughly 80 to 100 feet from, and parallel to, the Everett shcreline.
Plans A, B, C and D are all based on the assumption that a marina and
boat launching ramp will be constructed with the approximate
configuration shown in Figure 2-1.

The area to be dredged for the channel ucnerally follows the
MLW stream bed. The present elevation of the river bottom in the
area of the proposed channel ranges between 1 1,/2 feet below tc about
3 feet above mean low water.

IMPACT ASSESSMENT

DREDGING IMPACTS - Plan A requires that 51,800 cubic yards of
material be dredged. Additionally, 2.2 acres of intertidal area
would be removed and 1/2 acre of intertidal area would be altered
for the federal access channel. Additional dredging and intertidal
zone modification would be required for the marina basin, however,
this is a local responsibility and not directly attributable to the
federal project.

SHORELINE IMPACTS ~ The Plan A channel does not result in any
shoreline changes.

IMPACTS ON NAVIGAIION ~ Since Plan A involves the joint use of
the existing channel for both commercial and recreational craft, it
would have an adverse impact on existing shipping. Although there
may be some minor delays to shipping, the larger less maneuverable
ships have the right-of-way legally. Recreational craft would
be forced to wait for the barges and freighters to be maneuvered in
the narrow channel. Based on the number of shipping operations, it
is estimated that the recreational benefits of Plan A would be
reduced about 7 percent due to delays.

safety factors are more difficult to quantify. The primary
dangers of joint use of a channel by ships and small craft are
those of collisions due to a small boat cutting across the path of
a larger craft and the potential of a small boat coming too close to
the turbulent wake produced by the large commercial tugs. These
problems would be of greatest concern for inexperienced boaters
who might be unaware of the dangers. It should be noted that shared
use of channels by commercial ships and recreational boats is common
in harbor areas.
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Although no quantitative assessment of the safety impacts have
been made, Plan A is considered to have an adverse impact in this regard.

ECONOMIC IMPACTS - Dredging disposal costs are based upon
disposal at sea. If land disposal of dredged material is required,
then the estimated costs would be subject to change.

The estimated first cost of Plan A is $518,000. The equivalent
annual cost based on an interest rate of 7 1/8 percent is $53,000.
The annual project benefit is estimated at $363,800.

Annual costs and benefits are shown below.

Annual Costs Annual Benefits B/C Ratio Net Benefits
$57,000 $353,800 6.4 $312,800

EVALUATION AND TRADEOFF ANALYSIS

Plan A minimizes dredging requirements by utilizing the existina
commercial channel. Therefore, this alternative has the lowest
initial as well as annual maintenance cost. It also has the least
impact on existing marine life in the river since no dredging will
take place in the lower section of the river.

However, Plan A has an adverse impact on boating convenience
and safety arising from shared use of the commercial channel. It also
presents a secondary safety problem which is difficult to quantify.
Plan A would require recreational craft to pass in close proximity to
the Exxon terminal where large volumes of volatile substances are
handled and stored.

Plan A would have virtually no impact on the existing
environmental conditions downstream of the marina site, resulting in
the maximum pDreservation of the intertidal areas. It would have no
positive aesthetic impacts, however, as extensive mudflats would
remain adjacent to the proposed waterfront park.

COST APPORTIONMENT

The local share of the costs of the federal project for Plan A
is estimated at $259,000 plus a 100 percent share of related shore
improvements which are not part of the federal project.
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PUBLIC VIEWS

VIEW OF FEDERAL AGENCIES - The United States Coast Guard Office
of Marine Safety recommended that the shared channel not be recommended
due to potential safety problems. The U.S. Fish and Wildlife Service i
recommended that the plan be selected because it minimizes impacts on
marine life. Appendix 3 contains copies of statements from these
agencies.

VIEWS OF NON-FEDERAL AGENCIES AND OTHERS - Use of the existing
commercial channel was generally not viewed favorably by the industries
‘ in Everett currently using the channel. The industries were generally
| more concerned with trespass problems rather than possible boating
: accidents. A representative of Exxon Corporation felt that the small
| boat channel should be separated from the commercial channel.

PLAN B

PLAN DESCRIPTION

Plan B involves construction of a separate channel for
recreational craft parallel to and contiguous with the existing
commercial channel. Upstream of the commercial channel, the
alignment of the recreational channel would generally correspond to
that in Plan A.

The boundary of the existing shipping channel is somewhat
irregqular. For the purposes of this study, the channel was
considered to be 200 feet in width from the Mystic River to a point
400 feet upstream. It then tapers to 120 feet in width at the end
of the Coldwater Seafood wharves. These dimensions provide for a
channel slightly wider than the existing one. At present, the
channel is somewhat restricted at low water, especially in the area
of the Marquette Cement Corporation wharves. The dimensions described
above will allow future widening of the existing commercial channel
at its present 24 foot depth. This will allow vessels bound for the
Coldwater Seafood Corporation wharves to maneuver past barges berthed
at the Marquette wharves.

27

L C e c————




The small boat channel would be constructed by dredging a "shelf"
along the edge of the deeper channel. Presently the western edge of
the channel in Plan B is generally at or near the desired 6 foot depth.
The eastern edge is generally at an elevation of 0 to 2 feet above MLW.

IMPACT ASSESSMENT

DREDGING IMPACTS - Plan B requires the dredging of approximately
64,100 cubic yards for the access channel, Plan B involves removal of
3.0 acres of intertidal area and the alteration of 1.0 additional acres.
Construction of marina facilities by the city would require additional
dredging and removal or alteration of the intertidal zone, however, the
impacts are not direct impacts of the federal project. i

SHORELINE IMPACTS - Plan B does not result in any changes to
the existing shoreline.

NAVIGATION IMPACTS - Plan B would have minimal impacts on the
existing industrial shipping operations. The small boat channel would
be placed adjacent to the existing channel, allowing small boats to
pass the larger craft more freely even at low tides.

The safety problems inherent in Plan A are greatly reduced but
are not eliminated. Even though a separate channel would be provided
for small boats, it is likely that some would stray into the existing
channel. 1In addition, the wake generated by the large boats would
generate waves in the small boat channel.

ECONOMIC IMPACTS -~ The initial cost of the federal project for
Plan B is $629,000. The equivalent annual cost is estimated at
| $64,390 at an interest rate of 7 1/8 percent. Project benefits are
| estimated at $397,800 annually.

Annual Costs Annual Benefits B/C Ratio Net Benefits
$68,000 $397,800 5.8 $329,800

EVALUATION AND TRADEOFF ANALYSIS

Construction of a separate, parallel recreational channel in
the lower portion of the Island End River can be accomplished with a
relatively modest increment in the quantity of dredging required by
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Plan A. Much of the area within the proposed recre:z! ‘onal chénnel
in the lower portion of the river is already :'eeper than 6 feet at
MLW and will therefore not require dredging. The modest addit:onal
amount of dredging will increase boating safaty and coivenience by
providing a separate recreational channel. The Industrial coucern:s
would be free to utilize, modify, and maintain the existiig channe:
within the limitation of existing laws, codes and regulations.

COST APPORTIONMENT

Local government would be responsible for payment of an estimated
$314,500 which is 50 percent of the initial cost of the federal
project. Local responsibility also includes a 100 percent share of
related shore improvements which are not a part of the federal project.

PUBLIC VIEWS

VIEWS OF FEDERAL AGENCIES ~ The U.S. Coast Guard, Office of
Marine Safety felt that a plan which widens the existing channel
would provide the best solution.

VIEWS OF NON-~FEDERAL AGENCIES AND OTHERS - At a review meeting on
August 9, 1979, representatives of the Massachusetts Office of Coastal
Zone Management and the Division ¢f Marine Fisheries stated their
preference for Plan A based on the related minimum dredging impacts.
They agreed, however, that additional economic and environmental costs
could be justified in order to provide the incremental safety benefits.

PLAN C

PLAN DESCRIPTION

Plan C involves construction of a channel for recreational craft
on an alignment that is completely separated from the existing
commercial channel. At the mouti. of the river the small boat channel
would be located about 280 feet from the Exxon Corporation wharves.
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Upstream, the Plan C channel tapers towards the commercial channel.
Two small bends are located in the channel, the second at the point
where the proposed marina would begin.

The channel location in Plan C generally corresponds to that
shown in the Reconnaissance Report. It is as near to the Chelsea
shoreline as possible without requiring extensive revetment to provide
shore protection.

IMPACT ASSESSMENT

DREDGING IMPACTS - Plan C requires the dredging of 89,700 cubic
yards of material. Approximately 4.9 acres of intertidal zone area will
be removed and an additional 1.9 acres will be altered. Additional
dredging and intertidal zone impacts would result from constraints of
the proposed marina. These impacts are only indirectly attributable
to the federal project.

SHORELINE IMPACTS -~ Plan C would require revetment along 200
feet of shoreline to maintain the stability of the desired slopes,

NAVIGATION IMPACTS - Plan C provides a channel that is completely
separate from the commercial channel. Although the project benefits
of Plan C would be approximately the same as Plan B, a somewhat higher
level of safety and convenience would be provided.

ECONOMIC IMPACTS - The estimated first cost of Plan C is $872,000.
The equivalent annual cost is $88,980 at a 7 1/8 percent interest rate.
Project benefits are estimated at $397,800 annually.

Annual Costs Annual Benefits B/C_Ratio Net Benefits
$95,000 $397,800 4.2 $302,800

EVALUATION AND TRADEOFF ANALYSIS
Plan C provides a separation zone between the commercial and
the small boat channels at the expense of additional dredging, however,
Plan C has a greater adverse effect on intertidal zones.

COST APPORTIONMENT
Local government would be responsible for 50 percent of the
initial cost of the federal project at a cost of $436,000. Local
responsibility also includes a 100 percent share of related shore
improvements which are not part of the federal project.
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PUBLIC VIEWS

VIEWS OF FEDLRAL AGENCIES - The National Marine Fisheries Service
believes that Plan C will produce an excessive impact on the intertidal
zone.,

VIEWS OF NON-FEDERAL AGENCIES - The Massachusetts Office ot
Coastal Zone Management ard the Massachusetts Division of Marine
Fisheries also believe that Plan C will have an excessive impact on
the intertidal zone.

PLAN D

PLAN DESCRIPTION

In Plan D, the small boat channel is aligned as closely to the
Chelse. shoreline as possible, providing the maximum separation zone
between the small craft and commercial channels. The western edge of
the proposed channel is separated fror the Exxon terminal cdochks by
approximately 380 feet. Thig alignmert recuires epprcxinately 58C
feet of :evetnent alcng the Chrelsea shoreline.

IMPACT ASSESSMENT

DREDGING IMPACTS - Plan D would require the dredging of
approximately 110,100 cubic yards of material, the removal of
6.2 acres of intertidal zone and alteration of an additional 2.3
acres of intertidal zone. In addition to the above, construction
of marina facilities, which are not part of the federal project,
will cause additional dredging and intertidal zone impacts.

Plan D has the greatest impact of any plan on the intertidal
zones near the mouth of the river where marine life is to be found in
greater diversity.

SHORELINE IMPACTS - Because the channel alignment in Plan D is
so close to the shoreline, revetment would be required to maintain
the channel side-slope stability. At locations where the revetment
would be required the shoreline is presently suffering from erosion.

NAVIGATION IMPACTS - Plan D enhances safety and convenience
by providing a maximum separation of the small boats and large ships.
However, Plan D would leave potentially hazardous shoals between the
small boat channel and the commercial channel.
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Some of these points in the river bottom would expose rocky
surfaces 2 to 4 feet above MLW. These shoals would be covered at
interim tides. Although they would be outside of the small boat
channel they could represent a hazard to boaters.

ECONOMIC IMPACTS - Plan D would have an initial cost of $1,058,000
and an equivalent annual cost of $107,800 based upon an annual interest
rate of 7 1/8 percent. Annual benefits are estimated at $397,800.

Annual Costs Annual Benefits B/C Ratio Net Benefits
$117,000 $397,800 3.4 $282,800

EVALUATION AND TRADEOFF ANALYSIS

Plan D has the maximum cost and requires the greatest amount of
dredging and shorline protection. Although Plan D has the greatest
environmental impacts, it is the plan most preferred by the City of
Chelsea. The City prefers that the channel be located close to its
shoreline as they desire to have open water as close to the park as
possible.

COST APPORTIONMENT

Local government would be responsible for the payment of an
estimated $529,000 which is 50 percent of the initial cost of the
federal project. Local responsibility also includes a 100 percent
share of related shore improvements which are not part of the federal
project.

PUBLIC VIEWS

VIEWS OF FEDERAL AGENCIES ~ At the review meeting cited earlier,
the National Marine Fisheries Service expressed the belief that Plan D
has an excessive adverse impact on the intertidal zone.

VIEWS OF NON-FEDERAL AGENCIES - The Massachusetts Office of
Coastal Zone Management and Massachusetts Division of Marine Fisheries
also felt that Plan D will have a more substantial impact than the
other alternatives. The City of Chelsea favors a plan that will
result in a maximum dredging effort which they feel will enhance the
aesthetic quality of the river by providing an increased area of open
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water at low tide. Representatives of the Exxon Corporation expressed
an opinion in favor of having the small boat channel located as far as
possible from their terminal. Thus, Plan D best fulfills the desires

of the City of Chelsea and Exxon Corporation.

COMPARISON OF DETAILED PLANS

In general, there is a tradeoff between the increased separation
between the recreational and commercial channels and the minimization

of project economic and environmental costs. While all four plans have

ret benefits and B/C ratios significantly greater than one, these
ratios decrease as the channel is moved closer to the Chlesea shore-~
line.

Although Plan A has the highest benefit/cost ratio, net benefits
(benefits minus costs) are greater for Plan B than for Plan A. Net
benefits for Plan C are lower than those of either Plan A or Plan B.
Plan D has the lowest net benefits. Generally, environmental impacts
increase in severity from Plan A to Plan D. Plan D has a significant
adverse effect on the intertidal zone at the mouth of the river
where a greater diversity of marine life currently exists.

Aesthetic impacts are considered most positive for Plans C and
D due to the increase in open water area at low tide. The City of
Chelsea considers increasing the area of open water to be an
important factor for enhancing the appearance of the Island End
River when viewed from the luxury housing or the waterfront park on
the former Naval Hospital property. Plans C and D would eliminate
the mud flats by bringing the low water line closer to the Chelsea
shoreline. Plans A and B would have minimal impacts on areas close
to shore, downstream of the marina,

Plan A has lower navigation benefits than Plans B, C, and D,
due to delays encountered by recreational boats when passing by the
industrial wharves and conflicting with commercial shipping. The
navigational benefits of the other plans are essentially the same,
although there is a differ=nce in an unquantifiable safety factor.
Plan B is considered sign.ficantly better than Plan A in this respect.
Plans C and D provide few additional safety benefits beyond Plan B.
Plan D introduces the potential safety problem of shoals between the
commercial and recreational channels.
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RATIONALE FOR DESIGNATION OF THE NED PLAN

Plan B has been designated as the NED plan based on the crite-ia
of the highest net benefits.

RATIONALE FOR DESIGNATION OF THE EQ PLAN

None of the four plans considered in detail meet the criteria for
desiznation as an E) plan. towever, Plan A has been designatea as the
EQ plan because it has the least overall c¢nvironmental impacts. Plan A
results in the lowest dredging requirenents.

RATIONALE FOR SELECTED PLAN

Plan B is recommended for implementation, It provides maximum
net benefits, while its environnental impacts are not significantly
greater than Plan A, In the short term it will require only & 25
percent increase in the quantity of dredging above that required for
Plan A. In the long term it will require an increase of only 36
percent on the area of intertidal zone to be removed above that
required by Plan A. Plans C and D require substantially greater
intertidal zone removal and dredging. Plan B enhances social well
being. It affords greater safety benefits and minimizes potential
interference and delays by providing a separate channel for small
craft. Plan B is compatible with redevelopment of the Chelsea Naval
Hospital site as are Plans A, C, and D. Long term positive impacts
on regional development should also be comparable for all plans.
Short term employment under Plan B will be greater than that provided
by Plan A but less than that provided by Plans C and D. Secondary
short term construction employment impacts for the marina and related
shore facilities will be comparable under all plans.

R R —

CONCLUSIONS

As Division Engineer of the New England Division, Corps of
Engineers, I have reviewed and evaluated in the overall public
interest, all pertinent data concerning the proposed plan of improve-
ment, as well as the stated views of other interested agencies and
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the concerned public relative to the various practica’ alternatives
in providing navigation improvements in Island End River, Chelsea,
Massachusetts.

.he possible consequences of alternatives have been studied
according to engineering feasibility, environmental impacts;
economic factors of regional and national resource developrment and
other considerations of social well-being in the public intere:zt.
The ramifications of these issues have been stated in detail in the
formulation of this plan of improvement and in other sections of
this report.

In summary, there are substantial benefits to be derived by
providing the anticipated recreational boaters in the Island End
River with reliable access to the river at all stages of tide.

The following Table 1, System of Accounts, is a general analysis
relevant to plan selection., It presents the determinative factors
that underly each final alternative by displaying the significant
beneficial and adverse impacts. This system is utilized for the
purpose of tradeoff analysis and final decision makinag.

It is noted that the improvement would cause a minor disruption
of the environment during dredging and disposal operations. However,
as those impacts are not considered significant, an Environmental
Assessment has been performed in lieu of an Environmental Impact
Statement. Due to the significant benefits attributable to the
recreational boating industry, it is considered that this adverse
environmental effect would be more than offset by improvement in the
overall economic growth of the region.

I find that the proposed action, as developed in this report, is
based on a thorough analysis and evaluation of various practicable
alternative courses of action for achieving the stated objective,
that, wherever adverse effects are found to be involved, they cannot
be avoided by following reasonable alternatives and still achieve the
specified purposes; that where the proposed action has an adverse
effect, this effect is either ameliorated or substantially outweighed
by other considerations. The recommended action is consistent with
national policy, statutes, and administrative directives, and should
best serve the interests of the general public.
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TABLE 1
SYSTEM OF ACCOUNTS

A. PLAN DESCRIPTION

B. IMPACT ASSESSMENT
1. NED

Wwithout
Project
N.A.

0

0
0

a. Annual Benefits

b. Annual Const. Cost 0

c. Annual Maint. Cost 0

d. B/C Ratio

e. Net Benefits

2 EQ

a. Intertidal Zone
Remova!l (Ac)

b. intertidal Zone

Altered (Ac)
c. Dredging Impacts
on Water Quality
d. Shoreline Impacts
Revetment (}.f.)
e. Aesthetics
- Project EQ Rank

a. Interference with
Existing Shipping
b. Safety for Recr.

Craft
C. Accident Potential
Exxon Terminal
d. impact on Naval

Hospita! Plan
e. Active Recr.
- Project SWB Rank

a. Employment & Growth

- Project RD Rank

) N :
Minimum adverse impacts

4Maximum adverse impacts

Negative

Pian A
Shared
Channel

$369,800
38,200
18,800
6.4
$312,800

Yes

(4)

(4)
Positive

(4)
(4)

Positive

(4)
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Plan B
Parrallel
Channel

$397,800
46,300
21,700

5.8

$329,800

3.0
1.0
(2)

(3)
(2)

Possible

(2)
(3)

Positive

(2)
(2)

Positive

(3)

Pltan C Ptan D
Separate Separate
Channel Channel

$397,800 $397,800

64,200 77,900
30,800 37,100
4.2 3.4

$302,800 $282,800

4.9 6.2
1.9 2.3
(3) (4)
200 600
(2) (1)
(3) (4)
Possible Possible
(M (3)
(2) m
Positive Very Pos.
(M) (3)
@) (3)
Positive Positive
(2) QD)
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TABLE 1
(continued)

Without Plan A Plan B Plan C Plan D
Project Shared Parallel Separate Separate
N.A. Channel Channel Channel Channel

C. PLAN EVALUATION
CONTRIBUTIONS TO PLANNING
OBJECTIVES AND CRITERIA

a. Compatible with

-

Naval Hosp. Plan No Yes Yes Yes Best
b. Compatible with
MDC Park No Yes Yes Yes Best
c. Compatible with
Marina No Yes Yes Yes Yes
d. Safety and
Maneuverability - Restricted Yes Yes Yes
e. Minimize
Shipping Conflicts - No Yes Yes Yes
f. Discourage
Boats at Exxon Ter. No No Yes Yes Yes
g. Good Channel
Alignment - Yes Yes Yes Yes
h. Min. Dredging - &D] (2) (3) (4)
2. PLAN RESPONSE
a. Plan Found
Unacceptable Chelsea Exxon - * *
b. City must 1
Const. Marina No Yes Yes Yes Yes i

D. IMPLEMENTATION
RESPONSIBILITY

a. Federal Project - $259,500 $314,500 $436,000 $529,000
b. Local Share - $259,500 $314,500 $436,000 $529,000
3. Marina, Shore Fac.
& Improvements
a. Federal Share (%) - 0 0 0 0
b. Local Share (%) - 100 100 100 100
* National Marine Fisheries Service and the

Massachusetts Division of Marine Fisheries
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RECOMMENDED PLAN

The recommended plan for the Island End River, Chelsea,
Massachusetts would provide recreational boaters with the following
improvements: a 100-foot wide access channel extending from the
Mystic River for a length of approximately 2,500 feet to the site of
the proposed marina. The proposed plan would have to allow for an
overall depth of 6 feet at mean low water,

ENVIRONMENTAL ASSESSMENT

INTRODUCTION AND PROJECT HISTORY

In keeping with the National Environmental Policy Act of 1969, the New
England Division, Army Corps of Engineers, has examined environmental
values as part of the planning and development of the proposed action
plan. Background environmental information was compiled for

this report through interviews with various State and local interest
groups and a search of published literature. This report provides an
assessment of environmental impacts and alternatives considered.

The proposed project provides for construction of an access channel to a

marina that will be built by the city of Chelsea.

An existing, privately maintained commercial channel would be widened and

extended to create a recreational channel approximately 2500 feet in
length, and 6 feet deep at mean low water (MLW). Approximately 64,100
c.y. of silty-clay sediments would be removed by clamshell dredge and

disposed of at the "Boston Foul Area”. An additional 64,900 cubic yards,

composed of similar material would be removed from the marina basin.

38




e o AT ST A 2 e AT A i s 7 s OO N

CORPS_OF ENGINEERS —

_— : ' PLAN OF IMPROVEMENT

100" WIDE CHANNEL

6 DEEP
§ NERA| T
"p‘ Coundings e tes? and . T
. 1¢ re plane o Megn | vw Wo'
HydmQraoty wom survey ¥ cune B W e . 9T
! ty Harry R Fegmor n
'T Pranmettr sachres om TIEmIoMt e wrvey 8
N Moy Rt June BIRTA by sy R femmar & e

boch R B ® QY

Rerrh Mark HS (&« g Matss huset ieror mert
Fublic WOrks Trwere sk A0t e g O W LR . Decwm e
wihal! adewols  H M 0% GA s ocoRA N neatr 8
certming of SPOORG S und T eyt of cantenne 0 L oae
Flevation obewe Mear [ ow Water i 15 1 feet

COOIINates are On the LamBert Fonact e men by
he | CMMONWEOIth of MowCTACTR

Fietd lopks H B M 3914 gng 201

T TR ARrmation depe Wi OF TheR MOEY T M % the

Psum W AVeY Er OF e W o tee e 0T e
Ommden<t T nfroteg e GEEROL ORI TN sa s Tyt e
R
§ 1%
J o "%
N"Z" <«




Lt LA ONRNTANRI

———— e

uipndpranp=—ty

PLAN OF IMPROVEMENT |
100" WIDE CHANNEL L
l o oter |

GENERAL NOTES

Soundings are in feet and tenihs and are referred
to tre plone of Mean Low Water

Hydrogrophy from survey of June 8, 10 June 12, 1979
by Horry R Feldmon, Inc

Planimefric featres from Tupographic Survey of
May 30, 10 June B,1979 by Harry R Feldmon, inc, fhald
booch RBH 3932

Berch Mork 115 GA 1 0 Massochusetts Depactment of
Public Works traverse disk sed 1n o granite bound 2 below the
asphatt sdewolk B M 115 GA 13 located aboul 26 north ef
centeriing of Second St and 17 west of centerine o Garden SY
E®vation cbove Meon Low Water 1s 15 O3 feel

Coorgmates are on the Lamber! Projection Syslem ks
the Commonweoth ! Massochusetts.

Field books R 4+ 3934 and 3935

" The infurmation Gepicted on these maps reqimaent the
1esuil of surveys made on the dnies ndcated and an only be
conudered gs indicoling The gemerol conitions earshing 1 Mt
hime

U.S. ARMY
L
g CEANAD
o
. . . MaALINE
b BANGOR lﬂ
a : ;
: AuGUST A
4 | ” e
i \ LY
! NEW \ NN
:‘] nAuPsnm:'\wmm A

con&un . ATLANTI/C

PORTSHOLTH -
vr | ( P75

/ BOSTON
' MASSACHUSETTS

OCEAN

- —_ - —_—-—-

HARTFORD ROV

LARY§ LOCATION MAP

SCALE I"'=3T3 MILES

WEVIBON | DATC W

DEFARTMEN' JF “ME ARMY
NEW ENGLAND D1y S o
TORPN 5 ENGINEERS
L eaw ans

LA EL
____L__l—— WATER RESOURCES IMPROVEMENT STUDY
A0

i oeniin§ ISLAND END RIVER-CHELSEA,MA.

REVIEWED

Borziis o B PLAN B
; x

THE RECOMMENDED PLAN OF IMPROVEMENT

s, X
| onr gmec e ET
PLATE 1

HnP SOk

< 1 e

e




PURPOSE AND NEED FOR ACTION

The Chelsea Naval Hospital, a U.S. Navy installation since the early
18007s, was declared surplus in December of 1974. Since then, the city
of Chelsea has taken steps to acquire portions of the property for
redevelopment, including both waterfront and land-based industrial,
residential and recreational uses. The development of a marina and
related facilities are key aspects of the redevelopment master plan. If,
however, these plans are to be fully realized, improvements to the navi-
gation channel in the Island End River must be made. At the request of
the city of Chelsea, the New Fngland Division Army Corps of Fngineers
initiated a study to determine the feasibility of providing an access
channel to the proposed marina. The proposed plan of improvement is
shown on Plate 1. :

Dredging will be performed under a private contract with the Government.
Approximately 130,000 c.y. of material will be removed by clamshell dredge
and carried by barge to the Boston Foul Area for open water disposal.

The Boston Foul Area is an area 2 nautical miles in diameter, located at
approximately the 280 foot contour line.

ALTERNATIVES: INCLUDING THE PROPOSED ACTION

During the course of developing a plan that would compliment the city of
Chelsea”s redevelopment effort and insure a safe boating channel, four
alternative plans of improvement were evaluated.

Alternative A

This plan provides only for extension of the existing commercial
channel to the proposed marina. Recreational boaters would be forced to
share the existing channel with large tankers and tugboats. While this
alternative 1s the least costly and causes the least disruption to the
marine environment of Island End River, boating safety is jeopardized and
delays to recreational boaters is 1likely.

Alternative B - The Proposed Plan

The proposed project, this plan calls for widening and extending
the existing commercial channel. This plan keeps dredging, and
consequently assoclated environmental impacts, to a minimum while still
providing a separate channel for use by recreational boaters.




Alternative C

This plan is somewhat similar to Alternative B in channel alignment
except that the new channel would be closer to the Chelsea shoreline, thus
creating a distinct and separate recreational channel. While a greater
degree of safety would be provided, additional material would have to be
dredged and approximately 200 feet of shoreline revetment would be
required. The construction costs for this alternative are substantially
greater and environmental impacts due to removal of more substrate would
be more extensive.

Alternative D

This plan calls for aligning the proposed channel as closely to the
Chelsea shoreline as possible. This alignment requires approximately 600
feet of revetment. While maximum safety benefits are associlated with
this alignment in the sense of providing a separate channel at the
greatest distance possible from the existing channel, potentially
hazardous shoals would exist between the two channels. Fnvironmental
impacts would be greatest if this alternative were chosen since greater
amounts of material would be removed, much of which would be Intertidal.

Disposal Alternatives

The proiect as proposed requive: the removal of 64,100 cubic vards
of material irom the access caannel and ¢ ,900 cubic yards of material
from the marina basin. The dredged material will be disposed of at the
Boston Foul Area, located approximately 24 nautical miles from the
project site. This method of disposal was chosen due to the physical
nature of the sediments found in the Island End River. The siltv-clay
composition makes this material unsuitable for beach nourishment, and
land disposal has been determined to be infeasible, as the following
paragraphs illustrate.

Land disposal alternatives determined that the economic,
environmental, and social impacts were not acceptable for implementation.
Presented in detail in Appendix 7, the analyses revealed the following
constraints to this method of disposal. A land site, removed from the
Island End River, is not considered feasible as the material contains
contaminants. The Massachusetts Department of Environmental Quality
has indicated that there is no area in Eastern Massachusetts approved
to receive material similar in nature to that found in the Island End
River. In addition, the transport of large quantities ¢ material to
a distant site would cause significant adverse impacts and be
economically prohibitive.

As a corollary to the data presented above, land disposal at the
Chelsea Naval Hospital site would encompass identical negative impacts
associated with toxic substances. However, even assuming the material
could be treated to meet the Massachusetts Department of Environmental
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Quality disposal criteria, disposal or _pproximately 130,000 cubic yards
of material would seriously disrupt th. cit:'s redevelopinent plans., As
the only site available is the proposcd marina site, disposal at this
location would severely impair the prescn. construction plans and
possibly negate the economic feasibilitv o constructing the marina

and related onshore support facilities.

A final disposal option considered was to ntiiize thie South Boston
container Terminal site being developed bv the Massachusetts Port
Authority. Communication with that agency revealed that the site would
not be capable of receiving any material until 1983 and thuen could
accommodate only 10,000 cubic yards out oi o ~otal of 130,000 cubic
yards,

Based on the above data, it was therofore determined that ocean
disposal was the only viable option {or construction of the access
channel and marina basin.

PROBABLE ENVIRONMENTAL [MPACTS
Dredging

The most direct biological impact of dredging is probably the
physical removal of benthic organisms {iom the immediate area to be
dredged. 1In the case of Island End River the predominant specie is the
Capitella worm, whose presence is an indicaticn of a stressed

environment.

While most organisms within the work arca are expected to be
destroyed by dredging, it is thought that ruwoval of polluted sediments
may uncover 'cleaner' material capable of supporting a healthier benthic
community. Repopulation of the dredged arca is expected to commence
shortly after dredging is completed, with neighboring communities
providing larva that may settle at the site.

Dredging is also expected to resulr in increasced turbidity and
suspended solids. While increased turbidicr reduces the amount of
sunlight available for phytoplankton photosvithesis, this effect is not
considered significant because it is temporury. It does, however, lower
aesthetics at the site. Again this would be temporary lasting only as
long as dredging continues.

As with turbidity, increased suspended ¢-1ids are not expected to
hiave any significant impacts on the biological community since tidal
flushing will help remove fine grain suspended material that might impair
respiratory processes of estuarine biota.

Sediment samples from Island End River wcre collected for analysis

1a July 1979. Table 2 shows the results of the analysis while Figure 1,
page 5-33, shows the location of the sampling stations.
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Elutriate tests on Island End River materials were performed by the

Corps of Engineers in July 1979,

Results are presented in Table 3.

While

these results indicate that phosphorus, zinc, vanadium, cadmium and oil
and grease are likely to be released, no clear cut impacts can be directly
For example, while phosphorus has been
known to stimulate algae blooms, the increased turbidity associated with
both dredging and disposal results in decreasing the amount of sunlight
available for photosynthesis and, consequently, may act to negate poten-
tial effects of high phosphorus concentrations.
heavy metals should not cause significant adverse impacts to the marine

attributed to their presence.

ecosystem since any increase would be quickly diluted to background

Overall, the release of

levels. Those benthic organisms inhabiting the site have, by their very
presence, demonstrated a tolerance to high concentrations of heavy metals.
More mobile species such as fish are expected to avoid the area until

dredging is completed at which time any constituents present would be
In addition, the results also exhibited

diluted to background levels.

Parameter Tested

(%Z Dry Weight)

Liquid Limit
Plastic Limit
Plastic Index

Grain Size - 7 Fine

% Solids
Sediment pH
Moisture content

Chemical Oxygen Demand

con (ppm)

Total Kjeldahl
Nitrogen TKN (ppm)
011 & grease (ppm)
Mercury (ppm)

Lead (ppm)

Zinc (ppm)

Arsenic (ppm)
Cadmium (ppm)
Chromium (ppm)
Copper (ppm)
Nickel (ppm)
Vanadium (ppm)

TABLE 2

BULK SEDIMENT ANALYSIS

ISLAND END RIVER
JULY 1979

Station 1

57

25

32

62. 50
32.20
6. 70

68. 980

321,000. 0

18, 600. 0
11,810.0
0. 74
214.0
320. 0
19.0
6. 5
110. 0
172.0
58.0
1,300.0
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Station 2 Station 3
101 91
39 34
62 57
71. 50 87. 50
43,20 41.70
7. 14 7.12
155. 010 153. 780
308,000, 0 487,000, 0
16,200. 0 13,900. 0
22,020.0 67,960, 0
0. 66 1. 06
390. 0 111. 0
323.0 449.0
14.0 42.0
6. 2 11. 0
63.0 87.0
150. 0 239. 0
51.0 75. 0
670.0 550. 0
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a significant release of PCB's. The concentrate for PCB's shown in
Table 3 exceed EPA's water quality criteria for freshwater and marine
aquatic life and for consumers thercof (EPA tuality Critceria tor
Water, July 1978, p. 193-199). For ocean disposal, Section 103 of
the Marine Protection, Research, and Sanctuarics Act 1972 prohitits
the dumping of contaminated sediment if they would cause water
quality criteria to be exceeded. However, dilution of the
contaminants will allow for disposal of the¢ matorial in an ocean
environment.

TABLE 3
ELUTRIATE TesST
NEW ENGLAND DIVISION LABORATORY, CORPS OF ENGINEERS
JULY 1979

Dredge Site Water Standard Elutriate
Constituent (Background Levels) Replicate | Replicate 2 Replicate 3

Nitrite (N) mg/l 0.008 0.010 0.010 0.009
Nitrate (N) mg/l 0.11 0.1 0.09 0.09
Sulfate (SO,) mg/1 1840 2420 2300 2320
0il & grease mg/l <5 7 7 26
Phosphorus (P)

Ortho mg/1 0.027 0.060 0.060 0.061

Total mg/1 0.057 0.131 0129 L0-129
Mercury (Hg) mg/l <0.0005 <0. 006> 0.0005 0. 0005
Lead (Pb) mg/l 0.052 0.051 0.049 0.048
Zinc (Zn) mg/l 0.001 0.35 0.35 0.35
Arsenic (As) mg/l <0.006 0.006 0.006 0.006
Cadmium (Cd) mg/1 0.001 0.002 0.002 0.002
Chromium (Cr) mg/l 0.10 0.09 0.10 0.117
GCopper (Cu) mg/l 0.28 0.18 0.15 0.16
Nickel (Ni) mg/l 0.16 0.13 0.12 0.11
vanadium (V) mg/1 0.09 0.20 0.21 0.20
Total DDT ua/l <0.1 0.1 <0.1 <0. 1
Total PCB ug/1 12 26 12 13
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Disposal

Disposal of (v lpe materia! will rosult in many of the same
physical impacts asuoclated with dredging.s Dredge material will be point
dumped at a designated location to insure dredge material is not released
outside the disposil site. Some amount of material will be suspended in
the water column and dispersed by local currents. However, most of the
dredege material 1is expected to descend quickly to the bottom, with litrle
loss to the water column, and form a mound. Benthic organisms inhabiting
the disposal may be destroyed by burial. Again, repopulation 1is expected
to commence shortly after disposal activities cease.

Biocassay

In order to determine possible adverse environmental impa.ts from
disposing of dredged material in ocean water, EPA and the Corps of
Engineers developed a manual for conducting bioassay tests. Bioassay
tests subject sensitive marine organisms to dredged materials and any
contaminants they may contain. There are three phases to the test -
liquid, suspended particulate, and solid. Of these, the solid phase test
is considered the most important.

Bioassay tests were conducted using Island End River sediment
samples in May, 1979. Based on criteria contained the EPA/Corps manual,
the proposed oceanic discharge of dredged material from Island End River
was judged ecologically unacceptable. While statistical analysis showed
no significant difference in survival of the copepod (Acartia tounsa), the
mysid shrimp (Mysidopsis bahia) and the Atlantic silverside (Menidia
menidia) when exposed to Island End River sediments and control sediments
for both the liquid and suspended particulate phases of the test, the
total (combined) survival of the mysid shrimp (Neomysis americara), hard
clam (Mercenaria mercenaria) and sandworm (Nerels virens) exposed for 10
days to control sediments in the solid phase of the dredged material was
significantly different. The conclusion that dredged material from
Island Fnd River was ecologically unacceptable for ocean disposal was
based solely on the low survival that characterized mysid shrimp
(Neomysis americana) exposed to the solid phase of the material. It was
thought the poor survival of mysid shrimp was, in great part,
attributable to fine particulate matter in the dredged sediment, and
therefore, test results were inconclusive. In an attempt to determine
whether high mortalities were the result of fine particulate matter
(physical death due to suffocation) or due to sediment toxicity
(chemical-biological death), the solid phase only of the bioassay test
was done again in October 1979. All features of this second trial
duplicated the first effort except that sediments collected from the
Boston Foul Area, the proposed disposal site, were used as the reference.
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Results of the second solid phase bioassay teste showed no statis-
tically significant difference in survival of the three tcest organisms
when exposed to Island Fnd River sediments and Boston Foul Area reference
sediments. These results support the theory that high mortalities
experienced in first test may have been due to fine particulate matter.
Consequently, ocean disposal of dredge material from Island Fnd Piver is
considered ecologically acceptable. Results of both bioccssay tests car
be fvund in Appendix 5.

Threatened or Fndangered Species

There are no known threatened or endangered species inhahiting the
project area nor would the proposed project modify critial hahitat of any
species in such a manner as to jeopardize the continued existence of that
species.

Archaeological and Pistorical Resources

Dredging is not expected to have any impact on known archaeological
or historical resources.

AFFECTED ENVIRONMENT

The TIsland Fnd River is a tidal estuary forming a portion of the boundary
between the cities of Fverett and Chelsea, and 1s located approximately
two miles north of downtown Roston in the heart of the Roston
metropolitan area. The Tsland Fnd River enters the Mystic River abhout
one-half mile upstream of the confluence of the Mystic and Chelsea
Rivers, and about one and one-half miles upstream of Roston Harbor.

At present an industrial shipping channel is maintained along the Fverett
shoreline and 1s used by an Fxxon Corporation terminal, the Marquette
Cement Company and Coldwater Seafood Corporation. These companies
maintain berthing facilities on the Island Fnd River that are used on a
regular basis by barges and freighters. North of Coldwater Seafood
Corporation, land uses abutting the river consist of small industries,
and warehouses.

The easterly shore of the Isla.d Fnd River borders the Chelsea MNaval
Hospital Site. This site is the location of an extensive redevelopment
program involving housing, industrial/commercial development, a
waterfront park and a marina serving 250 boats. This undeveloped land
provides an opportunity for a much needed waterfront recreation area.

Water Quality

A uniform high level of water pollution exists in Boston Inner
Harbor, of which the Island Fnd River 1s considered a part. Major
sources of water pollution include storm drain and sewer overflows,
debris and refuse, wastewater treatment effluents, and commercial and
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recreational hoats, and discharges. Boston Harbor carries an SC water
use classificatton, such being the case, Inner Harbor uses are restricted
to recreational boating, fishing and industrial processinp and conling.
The area is also considered suitable for fish and wildlife prorapation.

Water samples have heen taken from the Mvstic River on a scavnnal
basis over a period of vears in conjunction with manv Federal and
non-Federal proijects.

Pissolved oxveen con~entrations are generally homogenous and ranpe
from 507 saturation in the Upper Mystic River to 75% saturation near the
Mvstizc River Rridpe. PRepeatly high levels of inorganic nitropen have
been recorded while inorganic phosphorus is generally low. The snurce of
nitrogen pollution in this area is thought to he from the Mvstic lakes or
their drainage arca (Stone and Uebster, March 1977). pH ranges from 6.5
to 8.0 and Coliform bacteria is present in concentrations as high as
300,000 celis/100ml (Paedreck et al, 1977)  0il ¢hecns are common on the
water surface.

Wildlife

Birds are the most abundant form of wildlife found in the Boston
Harbor area, especially on the Outer Harbor TIslands. A wide variety of
songhirds, shorebirds and migratory waterfowl can bhe found in the
marshes, aquatic and upland habitats found in and around the harbor.
Small mammals such as rabbhits squirrels and skunks are common and mav be
found at the Chelsea YNaval Hospital site.

Rentbic Populations

Benthic sampling at Tsland Fnd River was done on 30 Mav 1979, Five
replicate sediment samples from two stations were collected with an Fkman
dredge from within the limits of the proposed channel. All benthic
macroinvertebrates were identified and counted.

The populations of organisms found in the samples are typical of
those found in polluted marine ecosystems. VNoteable charact~ristics of
these populations are the relatively high density of polychaete worms and
the ahsence or low density of molluscs or hivalves. Capitellidae, a
pollution tolerant polvchaete worm, was found in much higher density at
Station 2 compared to Station 1 thus indicating a more polluted environ-
ment exists at the upstream end of the river. Table 4 presents results
of benthic sampling.
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Fisheries

Sampling for finfish in Boston Inner Harbor and the Mystic River
has been conducted in conjunction with many projects, both Federal and
Non-Federal. Hardrick et al (1973) have conducted seasonal surveys of
the fish in the Mystic River using trawls and gillnets. Twenty-three
species were identified. Winter flounder was the dominant species, with
alewives and smelts abundant on a seasonal basis. These three species
were found throughout the year while other species occurrence varied
seasonally. A list of those species identified is found in Table 5.
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TABLE 5
FINFISH
’ (HAEDRICK AND HAEDRICK)
American eel Anguilla rostrata
Blueback herring Alosa aestivalis
Alewife Alosa pseudoharengus
Shad Alosa sapidissima
Menhaden Brevoortia tryannus
Sea herring Clupea harengus
Rainbow smelt Osmerus mordax
Cod Gadus morhua
Tomcod Microgadus tomcod
Pollock Pollachius virens
Squirrel hake Uraphycis chuss
White hake Urophycis tenuis
Ocean pout Macrozoarces americanus
Sea robin Prionotus carolinus
Grubby Myoxocephalus aeneus
Four-spined stickleback Apeltes quadracus
White perch Morone americana
Striped bass Morone saxatalis
Cunner Tautogolabrus adspersus
Silverside Menidia menidia
Mackerel Scomber scombrus
Windowpane flounder Scophthalmus aquosus
Winter flounder Psendopleuronectes americanus
49




FINDING OF NO SIGNIFICANT IMPACT

The project as proposed calls for removing approximately 64,000
c.y. of silty-clay sediments by clamshell dredge and disposing of this
material at the Boston Foul Area. Dredging will provide a safe access
channel, 6 feet deep (MLW) and 100 feet wide, to a marina that will be
built by the city of Chelsea.

The determination to prepare an Environmental Assessment, as
opposed to an Environmental Impact Statement, was based on the following
considerations:

The recreational nature of the project will complement and enhance
local land use.

Successful bioassay test results indicating it is environmentally
acceptable to dispose of Island End sediments at an open water
site.

The availability of a suitable open water disposal site, i.e., the
Boston Foul Area, where fine grain sediments will match those from
Island End River.

The elutriate test results on Island End River sediments exceed
EPA's '"Red Book" water quality criteria for PCB's. However, it
is likely that the PCB levels would be diluted to a level
comparable to that presently found in the Boston Foul Area.

Coordination with appropriate Federal and State agencies to insure
various concerns and suggestions were made known to the Corps so
that these concerns could be addressed during project planning.

B. SCHEIDER
Colonel, Corps of Engineers
Division Engineer
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RECOMMENDATION

The Division Engineer recommends that a federal navication project
at Island End River, Chelsea, Massachusetts, be authorized by the
Chief of Engineers under the provisions of Section 107 of the
Rivers and Harbors Act of 1960, as amended.

The project would provide a channel, € feet deep below mean low
water and 100 feet wide, from deep water in the Mystic River
Channel to the proposed marina facility and boat launching ramp

L r a total length of 2,500 feet. The total project cost is
estimated to be $629,000. Annual maintenance costs are estimated
to be $21,700. The recommendation is made subject to the condition

that local interests will:

- Provide a cash contribution of 50 percent of the cost of
construction, presently estimated to be $314,500.

- Provide without cost to the United States all necessary
lands, easements and rights-of-way required for construction and
subsequent maintenance of the project including suitable dredged
material disposal areas with necessary retaining dikes, bulkheads
and embankments therefor.

~ Hold and save the United Sta.es free from damages that
may result from construction and rnaintenance of the project.

~ Provide and maintain berths, floats, piers, and similar
marina and mooring facilities as needed for trensient and local
vessels as well as necessary access roads, parking areas and
other needed public use shore facilities open and available to all
on equal terms.

~ Establish regulations prohibiting the discharge of untreated
sewage, garbage, and other pollutants in the waters of the harbor
users thereof, which regulations shall be in accordance with
applicable laws or regulations of federal, state, and local
authorities responsible for pollution prevention and control.
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PROBLEM IDENTIFICATION

SECTION A

ANALYSIS OF EXISTING CONDITIONS AND TRENDS

1. This appendix contains information supplementing the first two
sections of the Main Report, Introduction and Problem Identifica-
tion, describes previous studies and reports, describes the existing
and projected future (without project) conditions, identifies
problems and sets forth the national objectives, the planning
objectives and constraints developed for this project.

PRIOR STUDIES AND REPORTS

2. The impetus for the current project resulted from the closing of
the Chelsea Naval Hospital in 1974. When the Federal Government
declared the property as surplus, several studies were undertaken to
evaluate the conversion to civilian uses.

3. 1In 1974, a study for the city of Chelsea was prepared entitled, A
Recommended Plan for the Reuse of the Naval Hospital Chelsea,
Massachusetts, which proposed construction of marina facilities on
the Island End River.

4. Marina development and dredging of a channel in the Island End
River were evaluated further in the Development Master Plan and
Feasibility Analysis - Chelsea Naval Hospital. This study was
performed using funding from the Economic Development Administration
of the U.S. Department of Commerce. In addition to housing and a
waterfront park, the Master Plan proposed that a portion of the
property be used for industrial and commercial development. A marina
serving 250 boats and a site for associated industries were the
primary focus of the industrial/commercial redevelopment area.
Dredging of the Island End River to provide a navigable channel to
the marina site was proposed in this report. Exhibits 1-1 through
1-11 which are excerpts from the Development Master Plan provide an
overview of the redevelopment plans for the former Naval Hospital
property.
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5. In November, 1978, the New England Division of the U.S. Army
Corps of Engineers prepared a Small Boat Navigation Prcj.ct
Reconnaissance Report to determine the need for further detailed
study of navigation improvements in the Island End River. The
Reconnaissance Report set forth a conceptual plan for an access
channel and turning basin as illustrated in Figure l-1. The proposcd
project consisted of a two-acre turning basin, approximately three
hundred feet square located at a point two thousand feet upstriam !
from the Mystic River. An access channel one hundred feet wide by !
six feet deep at MLW was proposed on an alignment generallyv following
the center of the river. The Reconnaissance Report indicated the
project would have a benefit-cost ratio of 10.2 and recommended that
further detailed study be undertaken.

LOCATION

6. The Island End River is located approximately two miles north of
downtown Boston in the heart of the Boston Metropolitan area. The
river forms a portion of the boundary between the cities of Chelsea
and Everett, and coincidentally Middlesex and Suffolk counties. The
Island End River enters the Mystic River about one-half mile upstream
of the confluence of the Mystic and Chelsea Rivers, and abrut one 1nd
one~half miles upstream of Boston Harbor.

POPULATION AND EMPLOYMENT

7. Chelsea and Everett are relatively small cities characteristic of
older central urban industrial areas. Although the population of the
Boston Standard Metropolitan Statistical Area (SMSA), in which both
cities are located, has increased in recent years, the populations of
Chelsea and Everett have declined. This negative growth trend is
consistent with regional and national trends over the last three
decades toward increased migration to suburban settings made possible
by improved transportation systems outside the central city.

8. As indicated by Table 1-1, population decline in Chelsea and
Everett has accelerated over the most recent decade. The figures
shown translate to a decrease of 13.3% between 1950 and 1960 and 9.3%
between 1960 and 1970 in Chelsea, and a decrease of 5.3% between 1950
and 1960 and 2.5% for the period 1960-1970 in Everett. The most re-
cent available estimates from the U.S. Census for 1975 show a more
rapid decline of 19.3% in Chelsea and 7.1% in Everett for the 1970-
1975 period. The Metropolitan Area Planning Council anticipates con-
tinued decline, projecting a 1990 population of 23,000 in Chelsea and
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37,500 in Everett. The population trends in bottl ritics contradict
the trend toward continued positive growth in the Commer wenlto of
Massachusetts as a whole-

TABLE 1-1
Popuiation Trends

1950 1960 1971) 1975
Chelsea 38,912 33,74 1,025 24,716
Everett 45,982 43,544 42,455 Q473
Boston SMSA 2,369,986 2,590,040 2,753,804
Massachusetts 4,690,514 5,149,317 5,689,170 hLR12ULEG

Source: U.S. Census Data

9. As in many older uiiaun areas, median ape is higher and educa-~
tional levels are lower in Chelsea and Everett than the average for
the metropolitan area. In 1970, sixty-five percent of tie metro-
politan area population over twenty-five completed high school while
the corresponding figure fcr Chelses was forty-one percent. Both
cities have diverse ethnic populations with recent increas.s in the
Hispanic and Portuguese communities.

10. While the majority of workers in Chelsea and Everett are clas-
sified as white collar, the percentage of whitc collar workers is
lower than the regional average. The number of workers in the blue
collar occupations, such as craftsmen, operatives and laborers,
compose forty-one percent of the labor force in Chelsea, compared to
twenty-eight percent for the Boston Metropolitan Area.

11. According to 1970 census estimates the most recent available,
most workers in Chelsea and Everett are employed fairly close to
their homes. 1In the city of Chelsea, approximately seven percent of
the workers are employed in downtown Boston, twenty-six percent in
other parts of the city of Boston and thirty-eight percent in other
parts of Suffolk County, including Chelseca. Twenty percent of
Chelsea workers walk to work, a proportion more than double the
regional average. Few Everett and Chelsea workers have jobs outside
of Suffolk and Middlesex counties.

12. The importance of manufacturing to the general economy of the
area is highlighted by an analysis of employment by industry in
Chelsea and Everett. As indicated by Table 1-2, the leading employ-
ment sector in Chelsea is wholesale and retail trade, followed
closely by manufacturing and service industries. In Everett,
manufacturing ranks first with service industries and wholesale and
retail trade a somewhat distant second and third, respectively.

Other major employment sectors and the percentage of total employment
offered by each are shown in Table 1-2.




TABLE 1-2
Covered Employment By Industry

Che isea Everctt

# % S %
Total Employment 8,761 100.0 11,563 100.9
Agriculture, Forestry, Fishing 4 .1 t .
Mining 0 0 ) 0
Contract Construction 181 2. 826 7.2
Manufacturing 3,273 37.4 3,972 34.4
Trans., Comm, Utilities 482 5.5 720 6.2
Wholesale & Retail Trade 3,402 38.8 2,124 1R.4
Finance, Insurance, Real Estate 406 4.6 333 2.9
Services 1,014 11.6 2,396 20.7
Not Classified 1,171 10.1
Total # of Firms 6.5 598

Note: Covered employment by industry includes all employment reported
to the Division of Employment Security in thier annual survey.

Source: Compiled with 1977 data obtained from the Massachusetts
Division of Employment Security.

13. Unemployment in Chelsea and Everett tends to fluctuate, as
expected, with statewide and national trends. 1In 1978, the
unempolyment rate averaged 6.2% in Chelsea and 7.5% in Everett, the
latter significantly higher than either the State average of 6.1% or
the national average of 6.0%. The unemplovment rate in both cities
has decreased slightly according to data available for the first
eight months of 1979, as summarized in Table 1~-3.

TABLE 1-3
Unemp loyment Rates (%)

1978 1979
(Eight Months)
Chelsea 6.2 5.9
Everett 7.5 7.1
Massachusetts 6.1 5.7
United States 6.0 6.0

Source: Massachusetts Division of Employment Security.

14. Per capita income in Chelsea and Everett, as shown in Table 1-4,
has not reached the level for the State as a whole, with Chelsea
ranking among the State’s lowest.However, the rate of growth of this
indicator between 1969 and 1974 was approximately equal to that of
the State in Chelsea, and exceeds that of the State in Everett.




TABIE [-4
Fer Capital Income

1969 1974 5 Changy
Chelsea 2,846 3,957 39.0
Everett 3,160 4,489 42.1
Massachusetts 3,407 4,755 39.6

Source: U.S. Bureau of the census.

15. Median family incomes in rhe two cities arc also lowe than
State and regional averages. In 1970, median farlly 1nceme was
$8,97% in Chelsea and $10,086 in Everett, compared with S1!',449 in
the Metropolitan area. In Chelsea, elewven percent of familyv incomes
were below the poverty level as compared with six percent in the
Boston Metropolitan area. By contrast, the city of Everett has a
lower percentage of families at the poverty level than the reginnal
average, with a total of 5.87%.

16- EcoNOoMY

The major industries in Chelsea and Everett are manufacturing and
wholesale trade. the area serves as an important production and
distribution center serving markets throughout the Boston area and
beyond. Because Chelsea and Everett are employment centers, a fairly
large number of persons are employed in these cities relative to the
resident population.

17. In the city of Chelsea, manufacturing concerns provide more than
fifty percent of the city”s 11,000 jobs. The principal industries
include metals, electrical machinery, stone, clay, glass, paper and
rubber and plastics. These cities also serve as a major storage and
distribution center for various petroleum products and natural gas.
The Exxon Corporation has a major terminal facility in the area. A
liquified natural gas terminal is located in Everett on the Mystic
River between the Tobin Memorial and Broadway bridges. The LNG
facility docks some 18 tankers per year or an average of one every
twenty days.

In recent years, the cities of Chelsea and Everett have become an
important wholesaling and distribution center for fruit and vegetable
produce.

18- |AND USE

Land use in both Everett and Chelsea, is characterized by residential
areas in the central and northern parts of the city and industrial
development to the south and along the waterfronts. In both cities
commercial areas and municipal land uses tend to be found near the
principal north-south strects.

i=5
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19. With the exception of the Chelsea Naval Hospital grounds, most
of the waterfront along the Chelsea, Mystic, Island End and Malden
Rivers is devoted to industrial uses. As shown in figure 1-2, land
use along the developed industrial area on the Everett side and by
the relatively undeveloped grounds of the former Chelsea Navai
Hospital on the Chelsea side. This undeveloped land provides an
opportunity for a much needed waterfront recreation area.

20. On the western shoreline at the mouth of the Island End River,
an Exxon Corporation terminal fronts on the Mystic and Island End
Rivers. Berths for oil tankers are located along the Mystic River
while berths for smaller barges extend about 350 feet north along the
Island End River waterfront. Petroleum products including gasoline,
fuel oil and asphalt are transferred by pipeline to and from bulk
storage facilities nearby.

21. North of the Exxon Corporation terminal are the Marquette Cement
Company and the Coldwater Seafood Corporation. These companies
maintain berthing facilities on the Island End River that are used on
a regular basis by barges and freighters.

22. North of the Coldwater Seafood Corporation, land uses abutting
the river consist of small industries. Abandoned wharves extend an
additional six hundred feet north along the shoreline. At the
northern end of the river on the Everett shoreline, the river borders
a parking lot behind a produce warehouse. A rail spur extends along
the shoreline of the wharves between the end of the Exxon Corporation
property and the produce warehouse.

23. North of the river, land uses consist primarily of industrial
and warehouse structures with some commercial facilities intermixed.
A bank and a large Polaroid manufacturing plant are located immedi-
ately to the north of the river. The easterly shore of the Island
End River borders the Chelsea Naval Hospital site. The site contains
sixty-eight vacant structures, including the main hospital building,
living quarters, storage buildings, a maintenance shop, a garage,
laboratories and supporting facilities. The property is under the
jurisdiction of the General Services Administration until conversion
to civilian use can be completed.

PRESENT NAVIGATION

24. Three industrial firms use the Islanad End River. The Exxon
Corporation presently handles one hundred fifty vessels per year at
their berths on the Island End River. These vessels are primarily
barges with the capacity of 60,000 to 70,000 barrels and with maximum
drafts of seventeen to eighteen feet. The largest barge now using
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the river has a capacity of 100,000 barrels with a draft of twenty~
two feet. Exxon Corporation officials do not predict an increase in
the number of vessels using the river, but do anticiapte that larger
barges will be used in the future. Exxon Corporation officials said
that barges up to 150,000 barrels with drafts to thirty feet could be
used in the future.

25. Marquette Cement Corporation presently uses a barge approxi-
mately three hundrcd feet in length overall by sixty feet in breadth
with twenty-two feet of draft. Marquette receives two or three
shipments per month. Coldwater Seafood Corporation has an average of
one ship docking per week. The ships are refrigerated freighters
ranging in size from 1,000 to 5,000 DWT. The largest is about three
hundred seventy feet long with a beam of sixty feet and a dratt of
twenty-two feet. All of the ships using the Island End River are tug
assisted. At the present time, recreational boating use of the
Island End River is minimal.

FUTURE CONDITIGNS WITHOUT THE FEDERAL PROJECT

26. Five possible scenarios were considered to represent the future
conditions in the Island End River if the Federal project is not
undertaken. All of the scenarios take the following three conditions
as given.

The three existing industries presently using the Island End
River for shipping will continue to do so in the future. They
are well established and continued use of the river is essential
for their operation.

The Metropolitan District Commission park will be constructed as
planned. Acquisition of the property by the MDC is pending.

The Chelsea Naval Hospital property will be developed for housing
and other uses as currently planned.

ALTERNATIVE FUTURES WITHOUT PROJECT

27. The following five scenarios represent possible futures that
might occur if the Federal project is not undertaken.

SCENARIO 1

28. Future industrial development requiring water access would occur
on the Everett shoreline upstream of the Coldwater Seafood Corpora-
tion. This would require extension and expansion of the existing
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commercial channel. Development of the marina would not occur as
planned on the Chelsea side of the river.

SCENARIO 2

29. The city of Chelsea and private developers would undertake
dredging of a recreational channel without Federal funds. Under this
scenario, the project would proceed as planned with a mixture of
private and local government funding. No expansion of commercial
shipping would occur in the river.

SCENARIO 3

30. Without the Federal project, marina plans would be abandoned and
the proposed marina site would be considered for industrial uses. An
industrial zone would extend from the existing Polaroid building to
the northern edge of the proposed MDC park. Under this scenario, no
dredging of the river would occur. Recreational use of the river
would be extremely limited.

SCENARIO U

31. Without the Federal project, marina plans would be abandoned and
the marina site would be used for industrial purposes. The demand
for mooring marina space for recreational craft would result in the
construction of a limited amount of mooring facilities along the
Everett shoreline, north of the Coldwater Seafood Coorporation.
Sufficient depth presently exists there for a distance of about three
hundred fifty feet upstream. Approximately thirty recreational boats
could be moored there. No dredging of the river would occur.

SCENARIO 5

32. Under this scenario, the marina plans would be abandoned and no
mooring facilities would be constructed on the Everett side. The
proposed marina site would either be left undeveloped or incorporated
into the proposed MDC park. No dredging or filling of the river
would occur.

EVALUATION

33. Future expansion of industries requiring water access, as in
Scenario 1, appears to be relatively unlikely. The Everett shoreline
is fully developed and there is no undeveloped land available. The
existing industries upstream of the channel have no need for water
access and the existing wharves already are deteriorating.
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34. Dredging of the channel without Federal funding as in Scenario 2 -
is unlikely due to the substantial cost of the project and the fact

that the city is relatively poor and has a limited tax base.

Although the project would eventually serve to increase the tax base,

the city would probably be unable to provide sufficient funds for the
initial capital improvements.

35. Extensive industrial development along the Island End River as
set forth in Scenario 3 would not be compatible with the historical
constitution Magazine structure, the proposed MDC park or the
adjacent upper income housing.

36. Scenario 4 assumes that property owners on the Everett shoreline
would be willing to commit a portion of their land to the shore-
related marina facilities such as parking lots. Although it appears
possible that mooring space could be provided in the river along the
Everett side without dredging, provision of land access would be
difficult. A rail spur running along the shoreline beetween the
Exxon Corporation terminal and the Boston Fruit Auction is in active
use. Provisions for parking and pedestrian access would be difficult
due to the existing land use pattern in the area.

MOST PROBABLE FUTURE

37. Scenario 5 is considered to be the most probable future if the
Federal project is not undertaken. Conditions in the Island End
River would remain essentially the same as they are today. No major
dredging, filling or alterations of the shoreline would probably
occur.

38. Plans f£or redvelopment of the Chelsea Naval Hospital would not
be adversely affected if improvements to the Island End River are not
implemented. Some 1500 units of luxury housing are proposed for the
Naval Hospital site. Some of these units will be oriented to view
the proposed marina. The presence of an onsite marina is also
considered to be an added amenity for prospective occupants. There
would therefore be some reduction in the marketability of the housing
if the proposed marina facilities are not constructed. The
restoration of buildings two and three would probably be limited.
Public rather than private funds would probably be required as there
wonld be limited incentive for private investment.

39. Development of the MDC park would occur as planned if the
Federal improvements to the river did not take place. However, the
potentially synergistic effects arising from the proximity of the
public open space to the recreational boating facilities would not
occure.




40. With visual access to the shoreline of the Island End River
along the MDC park property and with the presence of a residential
population on the former hospital grounds, it is likely that there
would be some public pressure to clean up the river.

41. Water quality in the river could be expected to improve
gradually in the future as measures to clean up the Mystic River and
Boston Harbor are implemented. Species such as clams and mussels
might slowly reestablish themselves in upstream portiors of the
Island End River, although the river would remain closed for
shellfishing or the foreseeable future.

42. Recreational boating in the Island End River is expected to
remain limited in the future. Occasional transient craft may enter
the lower portions of the river at interim and high tidal conditions.
A few boats might be moored offshore and allowed to ground at low
tides. While this type of mooring arrangement has been observed in
other parts of the Boston area, the restrictions placed on boat usage
by tidal fluctuations make this arrangement unacceptable to most
small craft owners.

PROBLEMS AND NEEDS OF THE STUDY AREA

43. The problems and needs of the study area were identified through
consideration of baseline conditions, development proposals for the
Island End River and Chelsea Naval Hospital site and the concerns of
agencies and interested parties.

THE PROBLEM OF A LIMITED TAX BASE AND EMPLOYMENT
OPPORTUNITIES

44. The city of Chelsea is relatively poor and geographically

small. The tax base still suffers from the effects of a deveastating
fire in 1973 that destroyed forty-five acres of industrial and
residential property. The tax base could be greatly expanded by
private redevelopment of the now tax exempt Naval Hospital site. The
marina is considered an important part of the redevelopment effort.
It will generate tax revenue itself, will enhance the marketability
of the housing and will encourage development of marina-related
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enterprises such as restaurants, nautical supply stores, boat sales
and repairs. The Federal project 1s considered vital to the success-
ful development of the marina.

45. Because of their desire to create a compatible environment for
the redevelopment of the Naval Hospital site, the city is also
concerned with the aesthetic quality of the river. They would like
to see an extensive dredging effort to remove the majority of the
exposed tidal mud flat areas. They consider a more extensive open
water area at low tide to be more visually attractive and they are
concerned about potential odor problems from the exposed mud flats at
low tide.

THE PROBLEM OF LIMITED RECREATIONAL FACILITIES AND

WATERFRONT ACCESS FOR CHELSEA RESIDENTS
46. Chelsea, with a population of about 25,000, has only twenty-five

acres of recreation space. According to the National Park and Recre-
ation Association and the U.S. Department of Interior Standards,
there should be one acre of open space for every one hundred
residents, or approximately two hundred fifty acres in the city of
Chelsea.

47. 1In addition to the shortage of open space and recrectional
facilities, Chelsea residents have virtually no public access to the
waterfront. Although the city is abutted on three sides by water,
extensive development of the shoreline for industrial purposes limics
its accessibility.

THE PROBLEM OF INADEQUATE BOAT MOORING SPACE, BOAT
REPAIR AND STORAGE FACILITIES IN BOSTON HARBOR

48. The greater Boston area suffers from a shortage of recreational
slips due to the great demand for recreational boating and a limited
supply of suitable marina facilities. Develoment of marinas is
limited by a lack of available undeveloped shoreline areas next to
sheltered waters and by environmental factors.

49. Some residents of the Boston area must travel great distances to
a marina where they keep their boat. Others keep their boats on open
moorings in unsheltered locations. Discussions with marina operators
indicated that some have waiting lists of up to five years for space
and have stopped taking applications.
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50. According to the Master Plan there is also a shortage of boat
repair and storage facilities for boats within the Boston Harbor
area. Although there are several marinas in the harbor, shore
facilities are apparently not as readily available as in suburban
locations.

THE PROBLEM OF RESTRICTED NAVIGATION

51. Because of the shallow depths in the upper reaches of the Island
End River, navigation cannot occur in much of the river during low
tide and much of the ebb and flow period. Any proposed channel
improvements must provide sufficient space so that all maneuvering
can be accomplished within the channel limits.

PROBLEMS OF NAVIGATION

52. Many operators of small craft have limited experience in §
operation and navigation. Therefore, relatively straight channel :
alignments are desirable.

THE PROBLEM OF CONFLICTS WITH EXISTING SHIPPING

53. Present shipping activities are likely to continue in the Island
End River for the foreseeable future. Due to the restricted
dimensions of the existing channel and the restricted maneuvering
capabilities of large vessels under tow, conflicts between existing
shipping and future recreational boating may develop. This potential
problem would be most noticeable if recreational craft were required
to use the existing commercial channel.

THE PROBLEM OF SECURITY AT THE EXXON TERMINAL

54. Discussions with Government agencies and the industrial concerns
located along the westerly shore of the Island End River in Everett
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served to identify potential problems associated with use of the
river by recreational craft. In general, representatives of the
industries which use the Island End River felt that small craft in
the river would cause little interference with operations. Some
concern was expressed about accidents if small boats are to use the
existing channel. Enforcement of boating safety regulations would
help alleviate potential problems. They noted that commercial
shipping already mixes with recreational boating on the Mystic River,
although substantially more space is available for maneuvering.

55. Representatives of Exxon were more concerned with the potential
for an accident with the volatile chemicals, such as gasoline or
naptha handled at their terminal. They preferred that the recrea-
tional channel be situated at a reasonable distance from their
terminal.

THE PROBLEM OF POOR WATER QUALITY

56. At present, water quality in the Island End River is poor.
Bottom sediments in the river are polluted with heavy metals and
petroleum residues, due to runoff from urban areas, leaching from
solid wastes disposed of near the shore of the river and possible
discharges from vessels and industrial activities on the shoreline of
the river. The proposed project could impact water quality in
several ways. In the short term, dredging will result in deterio-
ration of water quality. However, it will alsoc remove a portion of
the polluted bottom sediments. Long term impacts of the project will
be due to pollution produced by the recreational boats.

PROBLEMS WITH DISPOSAL OF DREDGED MATERIAL

57. Sediments in the Island End River are primarily organic silts and
clays and are contaminated with heavy metals and petroleum products.
If these materials were removed by dredging, both State and Federal
regulations would control their disposal.

58. Ocean disposal of dredged material is controlled by Federal
regulations. Because the sediment has passed minimum Federal bio-
assay standards for toxicity to marine organisms, ocean disposal will
be permitted. However, adverse impacts on water quality and marine
organisms will be associated with the discharge of any type of
sediment into the ocean.

59. Under State regula* >ns, land disposal of dredge material must
take place in a site whicn is approved by the local board of health,
and is confined in diked or bulkheaded sites with facilities to




control effluents. Because¢ of the presence of pollutants, the
Massachusetts Department of Environmental Quality Engineering felt
that land disposal of the dredged material from the Island End River
could be a serious problem. In addition to its toxic properties, the
sediment has poor structural properties. Therefore, the dredged
material would not be usable as a structural fill material beneath
buildings or structures. Disposal at the site of the proposed land-
fill at the proposed Massport Container Port facility in South Boston
is feasible. However, the schedules of the two projects would have
to be coordinated and the dredged materials would have to be similar
to the other materials to be involved in the landfill.

PROBLEMS WITH ALTERATION OF THE INTERTIDAL ZONE

60. The National Marine Fisheries Service ind the Massachusetts
Division of Marine Fisheries expressed concern over preservation of
the intertidal zone. Because the extent of the intertidal zone
habitat is limited in the inner Harbor, efforts should be expended to
preserve remaining areas. Marine life in this zone serves as a food
source for fin fish. The agencies felt that it may become a more
important resource in the long term as water pollution is abated.
Soft-shell clams were found in the intertidal zone near the mouth of
the river. Although the Island End River is closed to shellfishing
because of pollution, the existing shellfish population can help to
repopulate other shellfish beds in Boston Harbor.

NEEDS

61. The needs of the community as developed through the identifij-
cation of its existing problems are basically two-fold. The amount
of waterfront access avallable to the community must be increased and
development of a plan of improvement which will allow for increased
water related recreational activities within the study area.

OPPORTUNITIES

62. The former Naval Hospital site presents an opportunity for the
city of Chelsea to develop the property for a variety of civilian
uses. The hospital site can be considered a unique land resource in
that it provides eighty-eight acres of developable land on a scenic
site only two miles from downtown Boston. Its undeveloped waterfront
has a potential for recreational use in an area where most of the
waterfront is used for industrial purposes. The availability of a
marina site also presents an opportunity to address regional needs
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for boat mooring and storage tac lities, public access to the
waterfront, and public recreation tfacilities.

SECTION B
PLANNING OBJECTIVES AND CONSTRAINTS

NATIONAL OBJECTIVES

63. Planning for channel improvements in the Island End River is
based in part on national objectives of economic development and
enhancement of environmental quality. Section 103 of the Water
Resources Planning Act of 1965 directed the National Water Resources
Council to establish principals and standards for planning Federal
and Federally-aided water resource projects. In 1973, the Council
published Principles and Standards for Planning Water and Related
Land Resources which provide the broad policy framework for planning

activities. The Standards provide for uniformity and consistency in
comparing, measuring and judging the beneficial and adverse effects
of alternative water resource improvement projects. The purpose of
the Principles and Standards is to promote the quality of life by
planning for the attainment of the following objectives:

To enhance national economic development by increasing the value
of the nation’s output of goods and services and improving
national economic efficiency.

To enhance the quality of the environment by the management,
conservation, preservation, creation, restoration, or improvement
of the quality of certain natural resources, cultural resources
and ecological systems.

64. These are termed National Economic Development (NED) and
Environmental Quality (EQ) objectives. The NED and EQ objectives
were fully considered in developing and evaluating the alternative
improvement plans.

PLANNING CONSTRAINTS

65. Planning constraints are those parameters which can place
limitations on any proposed plan of improvement. As limitations,
they are used to direct plan formulation and restrict impacts cutting
across a broad spectrum of concerns. These concerns may include
natural conditions within the project site, technological states of
the area, economic limits, and legal restrictions.
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66. This study has identified through consultation with Government
agencies and local businesses a number of concerns, bat only two
issues which may be identified as constraints.

67. As the Island End River is located in a heavi !y urbanized and
industrialized area, the quality of its bottem material has been
affected. Therefore, any proposed project must minimize the removal
of any toxic materials tou reduce the adverse effcects on marine life
and alteration of the intertidal zone. As a corollary, minimal
removal of any materials will significantly lessen any expected
impacts associated with disposal of the dredged materials.

68. Ocean dispousal ot dredged material is controlled by Federal
regulations. However, adverse impacts on water quality and marine
organisms will be associated with the discharge of anv tvpe of
sediment into the ocean.

69. Disposal for landfill at the site of the proposed Massport
Container Facility at the former Naval Base in South Boston appears
to be economically and environmentally feasible if coordination of
project schedules can be achieved and if the material from the Island
End River proves to be similar in nature to the other materials
slated for disposal there. Land disposal also appears feasible, but
it is less environmentally desirable and more costly than the other
alternatives. Under State regulations, land disposal of dredged
material must take place on sites approved by the local board of
health. It must be confined by dikes or bulkheads and provided with
facilities to control effluents. Because of the presence of
pollutants, the Massachusetts Department of Environmental Quality
Engineeriing felt that land disosal of the dredged material could be
a problem. 1In addition to its toxic properties, the sediment has
poor structural properties. Therefore, the material would not be
acceptable as structural fill material beneath buildings of
structures. Due to the large volume of dredged materials, a disposal
site must be found near the shoreline to avoid adverse impacts
associated with its transport.

70. The second constraint identified is to restrict any construction
activities to the fall months. Said restriction will avoid
suspension of water pollutants during the spring alewife run in the
Mystic River.
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In summary, planning constraints as identified are:
- minimize removal of toxic materials.
- restrict construction activties to the fall months.

71. As stated earlier in this section, consultations with interested
parties determined a number of concerns should be identified and
addressed.

72. Present commercial shipping activites are expected to continue in
the Island End River for the foreseeable future. Due to the
restricted dimensions of the existing channel and the maneuverability
of large vessels under tow, conflicts between existing shipping and
future recreational boating may develop. This potential problem

would be most noticeable if recreational craft were required to use
the existing channel.

73. Due to the possibility of an accident involving the volatile
chemicals at the Exxon Corporation, the proposed recreational channel
should be located at a reasonable distance from the existing
commercial channel at the Exxon facilities. Construction of a
channel immediately adjacent to the Exxon terminal could result in
sparks or open flames occurring from dredging operations (short term)
or from the operation of recreational small craft (long term). The
1973 Uniform Fire Code of the International Conference of Building
Officials and the Western Fire Chief Association requires that
smoking and open flames be prohibited within 50 feet of fueling
operations.

74. The metropolitan District Commission has proposed deveiopment of
a twenty-six acre park along the edges of the Mystic and Island End
Rivers. Since locating the marina within the proposed park may
disrupt current plans, the marina facility must be located upstream
on the Island End River.

75. Along the opposite bank of the river is the Everett shoreline
which is highly developed and protected by timber bulkheads or
riprap. Any changes to the Everett shoreline would likely require
acquisition of property and would probably meet opposition from
Everett property owners.

76. Because the extent of intertidal zone habitat is limited in the
inner harbor, the National Marine Fisheries Service and the
Massachusetts Division of Marine Fisheries have expressed concern
over the possible impacts any improvements may have on the existing
zone.
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PLANNING OBJECTIVES

77. Planning objectives for this study were established after
carefully analyzing the identifiecd concerns regardirg the use of
water and related land resources in this study area. The purpose of
these planning objectives is to translate identified needs, opportu-
nities, and problems into sp- .ific objectives for the study. Plan-
ning obicctives, as set forth herein, will be used in conjunction
with plunning constraints in the development of alternatie plans that
properly address study objectives and area necds. The establishment
of clearly defined planning objectives is also essential in evalua-
ting the various plans that have been studied. The relative merit of
each plan is determined, in great part, by the degree to which it
addresses and fulfills cach planning objective.

78. Based on the discussions of problems, needs, and opportunities
previously presented, two piacning objectives have been identified as
important guidelines to formulation and evaluation of plans to meet
the area needs and study objectives.

- Contribute to navigation, for recreational purposes, in the
Island End River, during the 1980-2030 period of analysis.

~ Contribute to the safety of navigation, for commercial and
recreational vessels, in the Island End River, during the 1980~
2030 period of analysis.

79. Consideration of these objectives and planning constraints led
to the formulation of resource management alternatives that will be
presented in the following appendix.
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EXHIBIT 1-1

Development Plans Chelsea Naval Hospital

The following is a series of excerpts from the Development Master

Plan and Feasibility Analysis - Chelsea Naval Hospital. These

excerpts provide an overview of the development plans for the marina.

1-19




SUMMARY OF THE PROPOSED DEVELOPMENT PLAN

The program of development for the Hospital site includcs the
following elements:

0 Waterside Public Park of 26 Acres.
0 Residential Community of 1200 units including approximatcly:

300 Duplex Townhouses
570 Mid-Rise Market Rate Apartments
Subsidized Elderly Apartments

0 Marina for 250 Boats and Related Marine Commercial Uses.
o Fourteen Acres of Light Industrial Uses.

The Waterside Park is planned as a passive recreation area where
residents from Chelsea and surrounding cities can picnic, play, and
enjoy the views of harbor activity. The heavily landscaped park will
be operated by the MDC and be open to the public. Though larger in
size, it’s use will be similar to the waterfront park in Boston.

The residential community, atop the hill to afford striking views of

the Boston skyline, the harbor, and the outer suburbs to the north,

is planned at a relatively low density to improve its marketability. E
The duplex townhouses will be built into the side of the hill ¥
affording ease of entry and privacy. The mid-rise, conventionally |
financed, apartments will include both new construction and the ;
rehabilitation of historic structures. Ancillary commercial and {
community facilities will be located on the first floor and courtyard §
of the historic Marine hospital. This Town Centre will be the focal

point for community activities, including tennis, swimming, meeting

rooms and a health club. The elderly apartments will also be :
adjacent to this activity area.

The Island End River will be dredged to provide one of the few
protected marinas for small boats in Boston Harbor. Townhouses will
be constructed near the piers with boat storage and related marine
commercial uses developed on the low land adjacent to the marina.

The plan also calls for other light industrial uses to be built on
the flat land on the eastern side of the new access road connecting
the site with newly reconstructed Spruce Street.

As indicated by an analysis of the Greater Boston housing market the
apartments and townhouses should receive strong market acceptance
because of the proximity of the site to downtown Boston and the views
and amenities inherent in the proposed plan. Achievement of the
development program is dependent, however, upon the availability of
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public funding for site clearance, roadway and utility construction,
and a subsidy to defray the excessive costs of rehabilitating the
historic structures for residential uses.

In the next stage of implementation, the site will be advertised for
developers, environmental clearances obtained, and final acquisition
negotations with GSA completed. Preliminary indications of support
for Federal funding have been obtained, thus it is anticipated that
the required BOR, EDA, and HUD grants will be received in the first
half of 1978 with actual demolition and construction commencing in
1979.

DEVELOPMENT IMPACT ON THE CITY OF CHELSEA

Hopes for the rebirth of Chelsea rest with the accomplishments of
this development program. When completed the project will produce
over $1,000,000 per year in taxes on land previously tax exempt.

This revenue amounting to approximately $18/1000 on the Chelsea tax
rate, will afford the city an opportunity to better provide sorely
needed services to its below average income population. Most
importantly, however, the park, marina, and housing will signal toc
all that Chelsea has been reborn, that it can attract upper-income
people back to the city, that it is not merely a declining industrial
city. The impact of that change in preception will have far-reaching
effects on the surrounding property throughout the city.




CHAPTER 3

. HOUSING DEVELOPMENT PLAN

GENERAL DESCRIPTION

This Housing Development Plan is intended as a set of guideiines and
constraints for the private development of those areas of the Chelsea
Naval Hospital site not included in the proposed MDC Parx and the
marina development arca. The Plan defines the range of feasible and
desirable potential uses which a private developer or developers will
be permitted to construct on the site, and describes the environ-
mental goals that the design of the constructed units should attempt
to achieve.

The Development Plan (see Exhibit 3-1) divides the private
development portion of the site into Development Zones, and for each
defines the types and numbers of units, heights of construction,
environmental characteristics and amenities recommended for that
zone. These zones should be understood as general areas of the site,
as their defining characteristics will suggest, and not as parcels
with rigid boundaries. Furthermore, the unit types and character-
istics recommended for each zone are not intended as unquestionable
restrictions; rather, some mixture and variation upon the guidelines
may be appropriate. The Development Plan is designed to permit a
range of solutions, setting only the predominant character for the
development of each area of the site.

The description of thc Development Plan is accompanied by an
Illustrative Site Plan (Exhibit 3-2) and companion photographs of a
site model (Exhibit 3-3). These designs illustrate one potential
solution that typifies and complies with the housing Development Plan
guidelines. This is not intended to suggest that the design is the
only acceptable solution; rather, this Illustrative Site Plan should
assist the reader in understanding and imagining the reasons for and
implications of the Development Plan guidelines.

Overall Character

The design approach to the site should attempt to utilize and

preserve the natural assets of the site - its visible hilltop, slopes

and well-developed vegetation. The image of the whole site that the
viewer approaching on the Mystic River Bridge has chould be that of

the dominance of the topographic features and vegetation, rather than -
of the buildings placed upon the site.
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Development is projected of approximately 1200 units of housing on
the site, to be developed in stages as described below (see Phasing
Proposal). Of that total, roughly 25% - 30% should be townhouse
units, 45% -~ 50% market-rate apartments, and 20% - 25% subsidized
apartments for the elderly.

The housing development should take advantage of and orient to, as

mich as possible, the attractive views and desirable micro-ciimate

toward the south, southwest and west. The buildings atop the hill

should act as a buffer from the harsh winter winds from the north;

they should capitalize on the attractive long distance vista of the
hills to the north and northeast, while screening the views of the

nearby industrial area.

The housing development should be designed to give a sense of
neighborhoods within the overall development, through clustering of
units and focal community spaces. The residents should be able to
identify with a smaller neighborhood grouping, rather than only the
overall 1200-unit development.

Certain existing structures on the site are to remain in the new
development: those that are on the National Historic Register,
including buildings one, fifty-nine, the Commandant’s House and the
Constitution Magazine; and some which are substantial residential
structures that can be easily reused for residences and which add
continuity to the historic character of parts of the site, including
residence B, C, D, E, F, and G. These buildings should be actively
reused and integrated into the overall development and use of the
site. Others may desire to rehabilitate additional structures which
is to be encouraged.




CHAPTER 5
COMMERCIAL~INDUSTRIAL DEVELOPMENT AREA
GENERAL DESCRIPTION

The redevelopment program of the Chelsea Naval Hospital site r~alls
for one-fourth (1/4) or approximately 22 acres to be developed for
commercial or industrial purposes. The area designated is the
relatively flat section of the site adjacent to the Murray Industrial
Park. The new access road will link this section directly t¢ Spruce
Street.

The major focus of this commercial-industrial development area will
be a new marina for approximately 250 boats on the Island End
River. 1In addition to the marina itself with ancillary commercial
facilities such as a restaurant, the development program calls for
marine related industrial uses such as boat repair and storage.
Light industrial uses not marine related are also possible on the
site.

A substantial need for pleasure boat Jocking facilities exists in
Boston Harbor. With the increase in boating activities there are
long waiting lists for docking space at protected marinas. The
proposed marina area, though requiring substantial site improvements,
is particularly well suited for this use. Removed from the main
shipping channel the mooring area will be protected from the wave
‘action of passing tugs and ships. The proposed marina will afford
boat owners easy access to the open ocean and yet protection from
storms.

The large marina as proposed will create a requirement for the
ancillary boat repair and storage services. In addition, these
services are not readily available in the inner harbor, so it is
anticipated that boats moored elsewhere will be brought to the
proposed facility for repair and storage. Eventually it is hoped
that marine related manufacturing facilities might also be developed
on the site. The land not used for marine facilities is available
for general industrial development. Sweetheart Paper Company, an
abutter to the site, is interested in acquiring a portion of the land
for its expansion needs. It is also anticipted that when the Murray
Renewal park is cormpletely sold that there will be additional demand
for industrial land. The physical improvements to the renewal area
are now being completed so sales of the land should begin in the next
six-months. One half of the site has been sold as a shopping center
site which is now under construction. The industrial land in the
Naval Hospital site will be ready for marketing in approximately two
years when the access road is constructed. This time schedule will
mesh with the completion of marketing activities in the renewal area.
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SITE IMPROVEMENT COSTS

In addition to the new access road connecting the site to Spruce
Street which is also required for the park and housing developments,
substantial site improvements will be required to create a marina in
the Island End River. Historically, marina development without some
form of public subsidy has been difficult. It is especially so on
this site where a harbor itself must be created. In general the
public sector will create the waterfront facilities and piers and the
operator of the facility will construct the buildings on the
approximately eight acres of land. Some subsidy will also be
required to offset the excessive costs of rehabilitating the
Constitution Magazine. An estimate of the development costs prepared
by Sasaki Associates based on similar marina design is set forth
below for the marina facilities. The figures do not include the
potential private development of the remaining 14 acres of industrial
land. It is proposed that the facility would be constructed with
public funds and leasedfor a long term to the private developer. The
lease would guarantee the availability of berthing space on an
equitable basis. Tax revenue from the commercial~industrial area
should approximate $300,000 per year based on a 50% load coverage for
industrial and 20% off gross marina revenues.




MARINA DEVELOPMENT

PRELIMINARY COST ESTIMATE

PUBLIC DEVELOPMENT COSTS 1

Dredging $ 500,000
Floats 367,200
Piers 165,000
Bulkhead 550,000
Concrete Slap & Cap 63,000
Rip Rap 13,440
Extra Structural
Repair of Bldg. 3 120,000
Sub Total $1,779,140
Contingency, Engineering
& Escalation 30% 533,742
Total Public Development Cost $2,312,882

PRIVATE DEVELOPMENT COSTS

Plaza 562,000
Asphalt Paving 357,094
Structures 2,400,000
Renovation 372,750
Concrete Walk 9,300
Landscaping 18,450
Sub Total $3,719,594
Contingency, Engineering
& Escalation 307 1,115,878
Total private Development Cost $4,835,472
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Total
Cost

PYBLIC COSTS
PARK
Demolition
Construction
Sub-Total

HOUSING & OTHER
Demolition
Roadways
Sewer
Storm Drains
Water
Electrical
Restoration
Land Purchase

Contingencies/Engineering

Sub~Total

COMMERCIAL-INDUSTRIAL
Dredging
Piers & Bulkhead
Restoration

Contingencies/Engineering

Land Furchase
Sub-Total

ADMINISTRATION & LEGAL
ADJACENT ROAD IMPROVEMENTS

Sewer & Water

Less Land Proceeds
TOTAL PUBLIC COST
PRIVATE COSTS

Housing

Marina

Industrial
TOTAL PRIVATE COSTS
TOTAL INVESTMENT

RATIO PUB". C TO PRIVATE

FUNDING PROGRAM

(000)
Corps HUD Comm. of
BOR EDA Eng. UDAG Mass.
$ 103.8 62.3 41.5
2,255.9 1,128.0 1,127.9
$2,359.7
924.2 554.5 369.7
1,070.0 128.4 941 .6
365.0 54.8 310.2
564.8 84.7 480.1
796.5 119.5 677.0
410.0 61.5 348.5
360.0 360.0
746.0 746.0
826.1 123.9 702.2
6,062.6
500.0 250.0 250.0
1,159.1 695.5 463.6
120.0 120.0
533.7 320.2 213.5
622.6 622.6
2,935.4
500.0 500.0
2,300.0 2,300.0
372.0 223.2 148.8
(1,368.6) (1,368.6)
$13,161.1 1,128.0 2,428.5  250.0 $5,926.7 3,427.9
53,528.7
4,835.5
10,323.7
$67,687.9
$81,849.0
6.2:1
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SECTION A

FORMULATION, ASSESSMENT AND EVALUATION OF DETAILED PLANS

1. The formulation of a plan of improvements for the Island End River
has followed the procedures of the Water Resources Council Principles and
Standards. Local needs and objertives were identified and project-specific
planning objectives and constraints were established. These planning ob-
jectives and constraints were considered in the formulaticn of detailed
plans, as were the national objectives of National Economic Development
(NED) and Environmental Quality (EQ).

FORMULATION AND EVALUATION CRITERIA

2. Detailed technical, economic and environmental criteria were applied in
the formulation and evaluation of the alternative plans. These criteria
reflect quantitative measures of the plan performance in relation to the
national and local planning objectives and planning constraints. These
criteria, which are described below, are utilized in the System of Accounts
to evaluate the four alternative detailed plans.

TECHNICAL CRITERIA

3. The technical criteria are as follows:

- The selected plan should aliow adequate space for a marina with a
capacity of about two hundred fifty slips. The marina should be
located such that the shore facilities can be provided at a reason-
able cost and in a manner consistent with the overall redevelopment
plans for the Naval Hospital property.

- Channel dimensions (length, width and depth) should be adequate
for the types of craft expected to use the river.

- Provide adequate separation from the Everett shoreline such that
dredging will not have an impact on the stability of the shore and
no shore protection will be required.

ECONOMIC CRITERIA
4, The economic criteria are as follows:

- Maximize net benefits (project benefits minus project costs).
- Minimize local cost of the project.
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The

Maximize net benefits to the City of Chelsea (sponsor of local share
of project cost).

Minimize potential development cost of locally funded harbor
improvements, such as the boat launching ramp and marina.
Minimize adverse impacts on operations of existing industries in
Everett,

ENVIRONMENTAL, SOCIAL AND CULTURAL CRITERIA
environmental, social and cultural criteria are as foliows:

Minimize volume of dredge material in order to reduce problems
relating to the disposal of dredged materials.

Minir-ize removal and alteration of intertida) areas to avoid impacts
Provide aesthetic compatibility with MDC park and Naval Hospital
housing redevelopment plans.

Enhance and restore historic character of U.S.S. Constitution
Magazine and pier.

Maximize safety and ease of navigation to recreational craft.




SECTION B

POSSIBLE SOLUTIONS

6. Possible solutions to the problem of developing recreational boating
facilities at the Chelsea Naval Hospital property include utilizing existing
conditions (no improvement option) or developing new facilities.

NO IMPROVEMENT OPTION

7. The development of recreational boating at the Naval Hospital property
without the federal project would be extremely unlikely. With no federal
project there would be essentially two options that could be undertaken
without dredging.

8. The first would be to make use of the Island End River in its present
condition for the mooring of boats. Because of the tidal range and the
present depths in the river, moored boats would have to be allowed to
ground at low tide. The types of boats used would, therefore, be limited
to small outboards or small centerboard sailboats. Use of the river would
be limited by tide conditions.

9. The other possibility under the no improvement option would be to
locate a marina along the Mystic River where adequate depths are already
available.

10. Although the depth of the water at a Mystic River site would be ade-
quate and would require little dredging, there are other disadvantages. A
marina site on the Mystic River is not as sheitered as the Island End River.
Boats would be exposed to waves in the river as well as wakes from passing
ships. The number of berths in a marina would be constrained by the
amount of space available between the shoreline and the pier/bulkhead line
which is quite close to shore. Because of the heavy use of the Mystic
River by commercial shipping, it is unlikely that a marina would be allowed
to extend beyond the pier/bulkhead line. The pier/bulkhead line is also
close to the shore along the Island End River; however, because there is
currently no vessel traffic at the proposed mari-.a site, it is anticipated
that the restriction of the pier/bulkhead line can be relaxed. Even if the
pier/bulkhead line restriction did not apply on the Mystic River, there
would be sufficient space for marina development there than in the island
End River. There is a second primary factor, however, which precludes
development of the marina on the Mystic River. It is the intended use of
the shore as a park.

11. There would be a number of legal and jurisdictional problems involved
with locating the marina off the shore of the proposed MDC park. The City
of Chelsea would like the marina to be operated by private industry on a
long-term fease and thus produce revenue for the City. Current MDC poli-
cies prohibit the providing of facilities for private use with public funds.
Facilities in MDC parks are generally only provided for the users of the
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park. In addition, the need to provide security for the marina is generally
incompatible with the open access of the park. Substantial space waould be
needed on shore for parking and marina support facilities. Mos! of the
land within the park has been allocated for various recreational uses. The
marina is also intended to stimulate other tax-revenue producing private
development on shore such as restaurants or marina-related enterprises.
Neither marina support facilities nor related on shore private development is
compatibie with the aesthetic quality or function of a park. Therefore,
location of a marina and related shore facilities within the limits of a public-
ly owned MDC park is incompatible with the plans for and the intended
function of the area.

DEVELOP NEW FACILITIES
12. The development of new facilities in the Island End Rver is considered
to be the most satisfactory means of meeting the needs of the City of Chelsea.
In order to develop detailed improvement plans, the following four steps

were undertaken:

PLAN FORMULATION RATIONALE

CHARACTERISTICS OF THE PROJECTED RECREATIONAL BOAT FLEET

13. The numbers, sizes and types of the boats expected to use the Island
End River were estimated using the procedures set forth in Appendix 6.

ESTABLISH THE MARINA LOCATION, SIZE AND CONFIGURATION

14. Marina plans were shown in the Master Plan for the Naval Hospital in
concept only. Although the Master Plan projected a capacity of two hun-
dred fifty boats at the marina, there were no detailed drawings establishing
the nature or location of piers, floating docks and boat faunching ramp.

15. The Master Plan showed the use of the Constitution Magazine Buildings
as marina-reiated commercial buldings. As illustrated in Exhibit 1-1, the
existing stone pier behind these buildings was incorporated into the marina
and additional piers were shown extending at right angles from the shore
into the river.

16. In the Reconnaissance Report, the preliminary plan contained a
two-acre turning basin approximately three hundred feet square immediately
opposite the existing pier. The Reconnaissance Report made no assumptions
about berthing configurations.

17. Tor the purposes of this study, marina concepts were evaluated in
order to locate the channel and to establish the slip capacity.

18. Two alternative marina plans were developed and are illustrated in
Figures 2-1 and 2-2. Marina "1" is based on the concept shown in the
Master Plan, using the existing stone pier behind Building Two. A boat
launching ramp is located at the far upstream end of the marina, while
docks extend five hundred fifty feet downstream and seven hundred feet

2-4




Iy
s

upstream from the central pier. Marina "1" does not include a turning
basin.

19. As shown in Figure 2-2, marina "2" is based on locating the marina
facilities upstream of a two acre turning basin. A nonrectangular turning
basin was used to correspond to the shape of the -iver.

20. An evaluation of the marina alternatives indicated that Marina "1" is
preferable to Marina "2" for a number of reasons. In general, a turning
basin requires an excessive amount of space within the tidal basin. Conse-
quently, in order to accomodate the desired number of berthing slips at the
marina, an extensive amount of dredging and buikheading will probably be
required with Marina "2".

21. The costs of development for Marina "2" are therefore higher, both
because of more extensive shoreline protection and the larger amount of
dredging needed for the marina basin. Assuming an upper limit on the per
slip development cost of about $4,000 and further, assuming that no pier
construction would occur along the Everett shoreline, the reasonable berth-
ing capacity of Marina "2" is one hundred eighty boats.

22. Marina "1" provides a lower development cost per slip and also accom-
modates many more boats. There are two disadvantages to this marina con-
figuration. First, the docks located on the downstream end are somewhat
distant from the parking area. Secondly, no turning basin is provided.

23. Although Marina "1" does not include a turning basin, it does provide
a one hundred foot wide channel adjacent to the berthing area. Most boats
using the marina will be power boats less than forty feet in length. These
vessels are highly maneuverable and will operate at low speeds in the
marina area. In addition, many of the sailboats will probably have auxilary
power. For these reasons, a turning basin is not considered a necessity.
Elimination of a turning basin will improve the development advantages of
the marina, reduce the amount of dredged material and reduce overall
project costs. The marina concept shown in Figure 2-1 was, therefore,
used as the basis of the development of detailed plans.

ESTABLISH REQUIRED CHANNEL DEPTHS AND WIDTHS

24. Alternative channel depths and widths were analyzed to determine the
most cost effective dimensions based on the type of craft expected to use
the Island End River. A channel depth of six feet MLW and a channel
width of one hundred feet were found to be the most desirable channel
dimensions. The determination of channel dimensions is explained in detail
in Appendix 6.

DETERMINE ALTERNATIVE CHANNEL LOCATIONS
25. Four separate channel locations were developed for detailed study.

These have been designated as Detailed Plans A, B, C and D. These four
plans are analyzed in detail in the following section.
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DESCRIPTION AND EVALUATION OF DETAILED PLANS

PLAN A

26. Plan A, which is indicated in Figure 2-3, requires the joint use of the
existing commercial channel by recreational and commercial craft. The small
craft channel would be dredged 1300 feet beyond the upstream end of the
existing commercial channel. The channel would be one hundred feet wide
by six feet deep at mean low water. It would be located roughly eighty to
one hundred feet from, and parallel to, the Everett shoreline.

27. The area to be dredged for the channe! generally follows the MLW
stream bed. The present elevation of the river bottom ranges between one
and one-half feet below to about 3 feet above mean low water.

28. Plan A necessitates the dredging of 52,000 cubic yards of material for
the access channel. The marina basin and boat ramp would require the
dredging of an additional 65,000 cubic yards, by local interests. This
dredging would remove 2.0 acres of intertidal zone and alter an additional
0.5 acres. The dredging impacts of Plan A are summarized in Table 2-1.

29. Cost estimates for Plan A are summarized in Table 2-2. Plan A is es-
timated to have an initial cost of $519,000 and result in annual net benefits
of $312,800.

30. Since Plan A involves the joint use of the existing channel for both
commercial and recreational craft, it may have some adverse impacts on
existing shipping. There may be some minor delays to shipping, alth:cugh,
legally, the larger, less manuveurable ships have the right of way.

31. Delays to recreational craft are more likely, however, since they would
be forced to wait for the barges and freighters to be maneuvered in the
narrow channel. Detlays are more likely to occur when there is heavy
recreational boat traffic and when use of the river is restricted to the
dredged rhannel limits at low tide. Based on the number of shipping
operations, and the expected length of time for the barges or freighters to
be berthed, it is estimated that the recreational benefits of Plan A would be
reduced about seven percent due to delays.

32. Safety factors are more difficult to quantify. |If all boaters used

proper operating procedures and obeyed boating safety regulations, there
should be no safety problems. However, there may be a number of inexperienc-
ed boaters who might be unaware of the potential safety problems. The

primary dangers relate to the potential of collisions due to a small craft

cutting across the path of a larger vessel and the potential of a small boat
coming too close to the turbulent wash produced by the large commercial

tugs.

33. It should be noted, however, that shared use of channels by commer-
cial ships and recreational boats is common in harbor areas and presently
occurs in the Mystic River.
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A)

B)

TABLE 2-1

Dredging !mpacts of Plan A

Volume of Dredged Material (cubic yards)

Marina Basin and Ramp 64,900
Access Channel 51,800
TOTAL 116,700

Area Dredged (acres)

Intertidal Area

Removed
Marina Basin 5.3
Channel 2.2
TOTAL 7.

Total Intertidal Area in River 19.7 Acres

Intertidal Area
Altered
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TABLE 2-2
Plan A Project Cost Estimates

Total First Cost

Dredging $290,000
(52,000 c.y. @ $7.50/c.y.)
Contingencies (15%) 58,500
SUBTOTAL $448,500
Engineering (7%) 31,400
Supervision and Administration (8%) 35,800
SUBTOTAL $515, 800
Aids to Navigation 3,000
Total First Cost $518, 800

Annual Cost

Amortization $ 38,200
(50 years at i = 7-1/8%)

Annuai Maintenance Dredging 16,640
(4% @ $8.00/c.y.)

Maintenance of Aids to Navigation 1,500

Total Annual Costs $ 56,340

SAY $5
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34. Although no adequate quantitative assessment of the safety impacts can
be made, Pian A is considered to have a somewhat adverse impact in this
regard. It also presents a second, and difficult to quantify, safety prob-
lem relating to the Exxon terminal. Plan A would require recreational craft
to pass in close proximity to a facility where large volumes of volatile sub-
stances are handled and stored.

35. Another disadvantage of Plan A is that by designation of the existing
commercial channel for recreational use, would require Federal acquisition of
the channel. Future alteration of the channe! or the Everett shoreline as
required by the existing industries who paid for the original construction of
the channel may be hampered. For example, future extension of piers into
the channel or private maintenance dredging could be ruled out due to
conflicts in use of the channel by recreational craft. This possible dis-
advantage to industries located in the City of Everett would occur as a
result of a project partially funded by and intended to primarily benefit the
City of Chelsea.

PLAN B

36. Pilan B, shown in Figure 2-4, involves construction of a separate
channel for recreational craft parallel to and contiguous with the existing
commercial channel. Upstream of the commercial channel the alignment of
the recreational channel would correspond to that in Plan A.

37. The dimensions of the existing channel are marked on Figure 2-4 by
the -24 MLW contour. Since all three industries presently use craft with
drafts of twentytwo feet, they are constrained to the area shown at mean
low water. At present, the channel is somewhat restricted at low water,
especially in the area of the Marquette Cement Company wharves.

38. In order to allow for future widening of the commercial channel and to
provide an adequate separation between the small craft and the commercial
ships, the channel was considered to be bounded as shown in Figure 2-4.
For the purposes of delineating the small boat channel from the commercial
channel, the latter was considered to be two hundred feet wide at the
Exxon terminal at the mouth of the river, then tapering to one hundred
twenty feet wide at the northern end of the Coldwater Seafood Corporation
wharf. These dimensions will allow for some future widening of the commer-
cial channel in order to permit more clearance past berthed barges at Exxon
and Marquette Cement Corporation.

39. Plan B will require navigation aids to mark the eastern edge of the
small boat channel and also possibly to mark the separation between the
recreational and commercial channels.

40. The major advantage of Plan B over Plan A is the provision of separate
channels in the lower portion of the river to eliminate potential navigation
conflicts. The safety problems inherent in Plan A are greatly reduced but
not eliminated. Even though a separate channel would be provided for
small craft, it is likely that some would stray into the commercial channel.
In addition, the wash generated by the large tug boats would have some
effect in the small boat channel.

- e — e -
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A)

TABLE 2-3
Dredging Impacts of Plan B
Volume of Dredge Material (cubic yards)

Marina Basin and Ramp
Access Channel

TOTAL

B) Area Dredged (acres)

Intertidal Area

Removed
Marina Basin 5.3
Channel 3.0
TOTAL 8.3

Total Intertidal Area in River 19.7 Acres

64,900
64,100

129,000

Intertidal Area
Altered

[N e
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’ TABLE 2-4

Plan B Project Cost Estimates

Dredging $473,600
{64,000 c.y. @ $7.40/c.y.
Contingencies (15%) 71,000
SUBTOTAL 544,600
Engineering (7%) 38,100
Supervision and Adminsitration (8%) 43,600
SUBTOTAL 626,300
Aids to Navigation 3,000
TOTAL FIRST COST $629, 300
SAY $629,000

Annual Costs

Amortization $ 46,300
(50 years at i = 7.125%)

Annual Maintenance Dredging 20,500
(4% @ $8.00/c.y.)

Maintenance of Aids ot Navigation 1,500
TOTAL ANNUAL COSTS $ 68,300
SAY $ 68,000
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41. Plan B requires the dredging of approximately 64,000 cubic yards for
the access channel, the removal of 3.0 acres of intertidal zone and the al-
teration of 1.0 additional acres. The dredging impacts of the associated
non-federal harbor improvements are the same as for Plan A, B, C and D.
The dredging impacts of Plan B are summarized in Table 2-3.

42. Plan B is estimated to have an initial construction cost of $629,000 with
an equivalent net annual benefits of $329,800. Construction cost estimates
are shown in Tabie 2-4.

PLAN C

43. Plan C is shown in Figure 2-5. It involves construction of a channei
for recreational craft on an alignment that is completely separated from the
existing commercial channel. At the mouth of the river the small boat

channel would be focated about 280 feet from the Exxon Corporation wharves.
Upstream, the Plan C channel tapers towards the commercial channel. Two
small bends are located in the channel, the second at the point where the
proposed marina would begin.

44. Plan C corresponds closely to the channel alignment shown in the
Reconnaissance Report. The channel alignment is generally as near as
possible to the Cheisea shoreline without requiring extensive revetment to
provide shore protection.

45. The western edge of the channel in Plan C generally follows the -6
MLW contour. Therefore, Plan C would result in moving the -6 contour one
hundred feet to the east. This would provide a great deal of open water in
the middle of the river and provide maximum maneuverability.

46. Pilan C would require a minimal amount of revetment for a length of
two hundred feet along the Chelsea shoreline.

47. As summarized in Table 2-5, Plan C requires the dredging of 89,700
cubic yards of material. Approximately 4.9 acres of intertidal zone area
will be removed and an additional 1.9 acres will be altered.

483. The estimated construction cost of Plan C is $872,000 with an annual
net benefit of $302,800. The cost estimates for Plan C are summarized in
Table 2-6.

PLAN D

49. 1n plan D, as shown on Figure 6, the small boat channel is aliqned as
closely as possible to the Chelsea shoreline. The western edoe of the
proposed channel is separated from the Exxon terminal docks by approximately
three hundred eighty feet.

50. In order to retain the desired 3:1 slope, revetment would be required,
extending from two feet below MLW to the top of the slope near the sixteen
foot elevation. The area where the revetment is proposed for Plan D is
along the shoreline of the MDC park. The provision of shore protection
along this area is considered to be an aesthetic improvement due to the
current poor condition of the area. The bank is presently suffering from
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TABLE 2-5
Dredging Impacts of Plan C

A) Volume of Dredged Material (cubic yards)

Marina Basin and Ramp 64,900
Access Channel 89,700
TOTAL 154,600

Intertidal Zone

B) Area Dredged (acres)

Intertidal Area Intertidal Area
Removed Altered
Marina Basin 5.3 1.0
Channel 4.9 1.9
TOTAL 10.2 2.9

Total Intertidal Area in River 19.7 acres
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TABLE 2-6

Plan C Project Cost Estimates

Total First Cost

Dredging

(90,000 c.y. @ $7.30/c.y.)
Contingencies (15%)
SUBTOTAL

Engineering (7%)
Supervision and Administration (8%)

SUBTOTAL
Aids to Navigation

Total First Cost
SAY

Annual Costs

Amortization

(50 years at i = 7-1/8%)
Annual Maintenance Dredging

(4% @ $8.00/c.y.)
Maintenance of Aids to Navigation

Total Annual Costs
SAY

$657,000

__98,600
$755,600

52,900
60,400

$868,900
3,000

$871,900
$872,000

$ 64,200
28,800

"(ﬂ
(=]
o

4,500
5,000
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erosion near the high water line and of revetment or retaining walls may
have to be constructed by the MDC. [t should be noted that shoreline
protection is not part of the federal project and would be funded completely
by local interests.

51. With respect to navigation, Plan D provides for the maximum separation
of small boats and the large ships, and therefore is the safest plan in that
respect. However, Plan D would leave potentially hazardous shoals between
the small boat channel and the commercial channel. Some of these points
in the river bottom would be exposed surfaces two to four feet above MLW
and covered at interim tides. Although they would be outside of the small
boat channel they coutd represent a hazard to boaters.

52. Plan D provides a generally straight channel with the easiest naviga-
tion from the Mystic River to the proposed marina.

53. Although Plan D has the greatest impact on marine habitats, it is
considered to be the most compatible alternative due to its aesthetic improve-
ment of proposed adjacent land uses. The City of Chelsea representatives
have expressed an interest in the location of the channel close to the Chelsea
shoreline. This is provided by Plan D.

54. The dredging impacts of Plan D are summarized in Table 2-7. Plan D
would require the dredging of 110,100 cubic yards of material. it would
result in the removal of 6.2 acres and the alteration of 2.3 acres of
intertidal zone.

55. Plan D has the maximum impact on intertidal zones near the mouth of
the river where marine life is be found in highest concentration.

56. Cost estimates for Plan D are summarized in Table 2-8. Plan D has an
estimated construction cost of $1,058,000. The annual net benefits of Plan
D are estimated at $282,800.
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TABLE 2-7

Dredging Impacts of Plan D

A) Volume of Dredged Material (cubic yards)

Marina Basin and Ramp 64,900
Access Channel 110,100
TOTAL 175,000

B) Area Dredged (acres)

Intertidal Area intertidal Area
Removed Altered
Marina Basin 5.3 1.0
Channel 6.2 2.3
TOTAL 11.5 3.3

Total Intertidal Area in River 19.7 acres
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TABLE 2-8

Plan D Project Cost Estimates

Total First Cost

Dredging $797,500
(110,000 c.y. @ $7.25)
Contingencies (15%) 119,625
SUBTOTAL $917,125
Engineering (7%) 64,200
Supervision and Administration (8%) 73,400
SUBTOTAL $1,057,700
Aids to Navigation 3,000
Total First Cost $1,057,700
SAY $1,058,000

Annual Costs

Amortization $ 77,900
(50 years at i = 7-1/8%)

Annual Maintenance Dredging 35,200
(4% @ $8.00/c.y.)

Maintenance of Aids to Navigation 1,500
Total Annual Costs $114,600
SAY $115,000
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SECTION C

COMPARISON OF ALTERNATIVE PLANS

57. In general, there is a trade-off between minimizing delays and
safety problems for small craft and minimizing the project costs and
adverse environmental impacts.

58. By utilizing the existing commercial channel, Plan A minimizes
dredging requirements. Therefore, this alternative has the lowest
initial as well as annual maintenance cost. Since no dredging will take
place in the lower section of the river, it also has the least impact on
existing marine life.

59. Plan A, however, has a somewhat adverse impact on boating conveni-
ence and safety arising from shared use of the commercial channel by
commercial and recreational craft.

60. Plan A would have virtually no impact on the existing environment-
al conditions downstream of the marina site. Although this would resulit
in the maximum preservation of the intertidal lands, it would not have
positive aesthetic impacts. Extensive mudflats would remain adjacent to
the proposed waterfront park.

61. Plan B provides more safety and convenience to boaters than Plan
A but necessitates expenditures for additional dredging. It also aliows
for the future expansion of the existing twenty-four foot deep industrial
channel to accommodate larger vessels. Plan B requires the dredging
of additional intertidal zones in the lower reaches of the river.

62. Plan C provides more separation from the commercial channel by
approximately eighty feet at the mouth of the river, therefore, providing
a greater margin of safety. Ptan C would result in a significant increase
in dredging in the lower part of the river.

63. Plan D has the maximum cost and requires the greatest amount of
dredging and shoreline protection. However, it also provides the
greatest separation between the two channels. This positive safety
aspect of Plan D is somewhat reduced by the fact that shoals above the
-6 MLW elevation would remain in the center of the river.

64. In general, environmental impacts increase from Plans A to D,
since the greatest diversity of marine life is found in the region at the
mouth of the river.

65. Aesthetic impacts are considered most positive for Plans C and D
due to an increase in open water area at low tide. The City of Chelsea
considers increasing the area of open water to be an important factor
for enhancing the appearance of the Island End River when viewed from
the proposed luxury housing.
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66. Through consultation with state, local and federal government agencies
and local industries, comments were obtained on the various alternatives.

The Marine Division of the Everett Exxon Corporation terminal had object-
ions about shared use of the channel, as proposed under Plan A, due to
potential safety problems. The Marine Safety Office of the U. S. Coast

Guard also cited potential boating safety problems with Plan A and recommend-
ed a widening of the existing channel as in Plan B.

67. Plan A was felt to be the most desirable plan by the Massachusetls
Division of Marine Fisheries and the National Marine Fisheries Service, due
to the fact that this plan required the ieast amount of dredging. Plan B
was censidered to be acceptable, however, if Plan A were shown to have
adverse safety impacts. In general, these agencies had abjections to Plans
C and D.

68. The City of Chelsea is interested in providing the most compatibie
environment for the proposed waterfront park and housing redevelopment
plans for the Naval Hospital property. From their point of view, this is
best provided by Plans C and D which will bring the low water line closer
to the Chelsea shoreline and remove some of the exposed mud flats.

SYSTEM OF ACCOUNTS

69. The System of Accounts is a summary evaluation required by the
Principles and Standards. The System of Accounts provides in a concise
format an evaluation of the alternative plans in terms of the national objec-
tives of National Economic Development (NED), Environment Quality (EQ),
national accounts of Social WellBeing (SWB) and Regional Development (RD).
it also demonstrates plan performance in terms of the planning objectives
and constraints; the technical, economic and other criteria, as well as other
measures such as plan acceptability.

70. The System of Accounts is shown in Table 2-9. The summary assessments
indicate that the plans have varying responses to the different national
objectives and accounts. In evaluating all impacts considered, Plan B is
shown to be the most favorable option considered. 1In addition, disposal
of dredged material at the Boston Foul Area site was shown to be the most
favorable disposal option available,
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SELECTING A PLAN

71. Selection of a plan for navigation improvements to the Island
End River has been based on considerations of economic efficiency,
preservation of environmental quality, boating safety and the needs
and objectives of local and state governments. Based on these
criteria, Plan B is found to be overall the most favorable plan

for meeting the project objectives,.

NATIONAL ECONOMIC DEVELOPMENT PLAN

72. Of the four alternatives evaluated in this study, Plan B would
provide the greatest net benefits. Appendix 6 of this report contains
the detailed benefit/cost studies for the four alternatives, including
the benefit/cost analysis of the proposed channel dimensions. The
National Economic Development Plan is the selected plan.

ENVIRONMENTAL QUALITY PLAN

73. The Environmental Quality Plan is the alternative which makes
the most significant contribution to the management, conservation, ‘
preservation, creation, restoration or improvement of the quality

of certain natural and cultural resources and ecological systems.

All four alternatives considered would have positive effects on
enhancement, preservation and restoration of cultural resources.

In terms of the proposed land uses of housing and recreation

adjacent to the river, all of the plans would also have positive
aesthetic impacts. However, each plan would have some adverse impact
on natural resources. Consequently designation of an Environmental
Quality plan has been replaced by designation of a Least Environ-
mentally Damaging plan.

74. While Plan A would require the least amount of dredging,
thereby minimizing the alteration of marine habitats and minimizing
the material to be disposed of, Plan A is the Least Environmentally
Damaging Plan. Plan A has not been selected, however, because Plan
A has reduced recreational benefits due to interference with commer-
cial shipping, as well as potential adverse safety problems.
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SECTION D
THE SELECTED PLAN

75. This section describes Plan B, ithe selected plan of improvement for
the Island End River. The associated harbor improvements required by
Plan B are described in more detail in this section, as are the construction
and maintenance procedures. General environmental impacts of the Plan are
outlined in this section.

PLAN DESCRIPTION

76. As is shown in Figure 2-4, Plan B will consist of widening the existing
industrial channel for approximately 1150 feet upstream from the Mystic
River, then dredging a new channel for 1330 feet. Table 2-10 suminarizes
the major features of Plan B.

Table 2-10
Pertinent Data - Zelzcted Plan
Total length of channel (feet) 2500
Length adjacent to existing channe! (fect) 1150
Length upstream of existing channel (feel) 1350

Width of dredging required adjacent to existing channel (feet) 0-80
(varies)

Width of channel bottom - new section (feet) 100
Depth of channel MLW (feet) 6

Side slopes below -2 MLW Ton 3
Side slopes above -2 MLW 1 on 10
Dredge quantity (cubic yards) 64,000
Maintenance, average annual (cubic yards) 2,560

HARBOR IMPROVEMENTS

77. No turning basin or anchorage basin areas have been proposed under
the federal part of the selected plan. Instead, the access channel has
been designed such that it will extend along the length of the proposed
mooring area to be provided by local interests.

78. A conceptual plan for a marina has been developed in this study and
is illustrated in Figure 2-1. Such a marina will provide a capacity for
mooring approximately two hundred fifty boats, a boat launching ramp and
all of the required shore facilities. The concepts shown here were based
on information obtained from the Development Master Plan for the Chelsea
Naval Hospital. It is estimated that such a plan would require the dredging
of 65,000 cubic yards of material and the construction of 1250 feet of revet-
ment along the Chelsea shoreline.

79. it should be noted that the planniig, engineering and construction of
the marina and related facilities will be the responsibility of the City of
Chelsea. It is expected that the final design of the harbor facilities are
likely to differ somewhat from the concepts illustrated in this study.
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EVALUATED ACCOMPLISHMENTS

Bu. The evaluated accomplishments that woula result from the selected plan
ol improvements are the recreational benefits thar would accrue to boaters
in the City of Chelsea and in the greater Boston area. The demand for
weoring spaces in the Boston area is greater than the avaiiable supply;
consequently, new marinas for small boats are required if full benefi.s are

o be derived from recreational boating. ~ he proposed ptan would enable
the City of Chelsea to develop a facility for smail Loats in accordance with
its stated economic and land use development plars. The selected plan

would result in estimated net annual benefits of $249,500.

s3l. Other accomplishments of the plan whict: have not been evaluated in
cconomic terms are that it would (1) enhance the presentation and restora-
tion of the historic cultural resources on the Chelsea Naval Hospital proper-
ty and, (2) enhance the redevelopment of the Nava!l Hospital property for
residential, commercial and industrial uses, thereby adding to the tax base
and employment opportunities in the City of Chelsea.

CONSTRUCTION AND MAINTEMANCE

82. The dredging contract will specify that the contractor form a channel
with a minimum depth of 6 feet at MLW with a one foot allowable overdepth.
Dredging of a channel in the Island End River will be affected by the need
to schedule the w.rk according to the height of the tide. The current
shallow depths in the river will affect the types of equipment that can be
used, the method of conducting the dredging and the project cost.

Typical equipment that could be used for this project includes:

- A six-yard clamshell bucket dredge on a small barge (up to one hund-
red forty feet by forty feet with a six foot dratt).

- Two 2,000-yard scows drawing about two feet when empty and about
sixteen feet when fully loaded.

3. The dredge, working upstream, would cut the channel to the desired
depth from the mouth of the river to the point about eleven hundred feet
upstream where the channel makes a bend and the adjacent deepwater chan-
nel ends. The scows would be floated alongside in the deeper water that
would not have to be dredged. Provisions in the construction documents
would require that these scows be moved as necessary to avoid interference
with existing commercial shipping activities. In general, the scows could be
fully loaded under all tide conditions. This part of the job consisting of
approximately 12,000 cubic yards could be conducted fairly routinely.

84. Upstream of the end of the commercial channel, the 100 foot wide small boat
channel would be dredged in two cuts, the first being 60 to 70 feet in

width. The dredge, working upstream, would clear the first cut to a depth

of 6 feet below MLW. Because the dredge barge would have a draft of only

six feet, it would clear its own path as it advanced. The scows, however,
would have to be loaded next to the dredge where insufficient depth is
available. Current bottom elevations range from about -2 to +2 MLW. Since

the scows would require two feet of water, even when empty, they could

not be loaded at low tide. At high tide, there would be only about eight to
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twelve feet of water where the scows would be loaded. Therefore, they

could not be loaded to their maximum capacity, even at high tide. The

most efficient way of loading the scow would appear to be to bring in an
empty scow at low tide and fill it with the rising tide. It would then be
floated out at high tide.

85. After the first cut has been made, the dredge would clear the other

half of the channel while the scows are loaded in the prevously dredged

haif. While the scows would now have six feet of water at MLW, it would
still be necessary to work around the tides to some extent.

86. Disposal of the dredged material will take place at sea Appendix 7
sets forth dredged material disposal options.

87. The nature of the dredged material is expected to be primarily mud.
However, the test boring has indicated a layer of dense gravel till, in sorme
areas, at five feet below MLW. If such material is encountered, it will
tend to reduce the dredging rates.

88. A clamshell dredge could attain a theoretical production rate of 7200
cubic yards per 24 hours. However, substantial downtime is encountered in
dredging operations. Daily maintenance requirements, weather delays, tidal
variations and similar factors, limit productivity. Under normal conditions,

a productivity of 5,000 cubic yards (70 percent efficiency) per 24 hours can
be achieved with a 6 cubic yard clamshell mud bucket. However, based on
the need to work the tide levels and the possibility of encountering gravel,
this rate has been further reduced to a level of 2,000 yards per day for this
project. Plan B would, therefore, require thirty two working days to dredge,
or about six weeks.

89. Maintenance dredging is estimated to be required at five year intervals,
based on a shoaling rate of four percent. Analysis of shoaling rates in the
commercial channe! indicates very little sedimentation occurring in that part
of the river. More rapid sedimentation would occur in the upper part of
the river. Sediments transported into the river from upland runoff would
be deposited here due to the low velocities. Maintenance dredging is es-
timated at 2600 cubic yards annually, or about 13,000 yards at five-year
intervals.

GENERAL IMPACTS OF CONSTRUCTION

90.  The construction of the proposed plan will have both temporary and
long-term effects on the environment. Short-term effects include air poliu-
tion, noise and water pollution due to the dredging equipment. Long-term
effects relate primarily to the alteration of the river bottom.

WATER QUALITY

91. Short-term impacis on water quality will result from oil and grease dis-
charges from dredging equipment, from increases in turbidity, and from the
reintroduction of sediment trapped pollutants. Disposal of dredged material
will also cause some temporary environmental effects. Appendix 7 contains
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ceroanalysis of the impacts of ocean dispusal. ot these shiart-te it o

", the increase in turbidity is probably the ot serious.  SuspeniGed
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« anadromous alewives in the Mystic KRiver.

soee there is presently limited use of the o and End River

ol purposes, such as swimming, fishing or stie cishing . the o pos
cease in turbidity will have no adverse effect Lo nese activilies.

v bUvieagn

IMPACTS ON MARINE Lir o

_ang-term impacts of dredging include veney o eAiSLING Deiling
iantsms from the river bottom, removal or alteral:on of marine habita's in

intertidal zone, and permanent chandes to the shoreline and tidai
ents in the river.

The most prominent marine species expedted 1o e displaced by oo
0o the Island End River is the clamworm whics was feund in rairly 1ogn
- vations near the stream below the low tide mair< 7 the upper pat ol

siver. b is expected that dreding wul aisy v 1 in the pervatnert “e-
ot some soft shell clams which were found -l e downstream ead o
e tivet . Long-term impacts will be mitigated Ly (i e eventual repsui 2t oo
I ihese species in the dredged areas. 11 desired. shelilish ceould Le oo
~entod N less polluted environs prior (o dredging NQo rare or endanrc e

ceces wtll be affected by the proposed proiect.

e proposed plan will affect the intertida: sor - ¢ the river., Phe e
sl Zone w5 the area ot the river botlom betseor: the low and hih v Lier
" his area 1s a valuable source of organisms at the fower end ot th.

Coiam and also a potential habitat for sheltfisn At the present time.

g ot shellfish on the tsland £nd River in proribited due to hign
oot i uion in time, the intertidal ares o! tie .sland End k:ver

icrease o value if water quality is signiticanily improved.  The -

cial zone s eliminmated it a section of river toltom is dredged o a deptin

W The intertidal zone may be effecied by alterations of the rier

fiooabeov e MLW N order to rreate the side siopes tor the channel (see
Sgie e A

AR UALITY

Femporary air pollution impacts will occur during construction due 1o
;a0 eshaust from the dredge and the tendirg boats. This air pollutiin
ot have a significant effect since the surrcunding area is primarily
noncirial and the Naval Hospital is unoccupied.  The primary air polivtion
walls relating to the disposal of the dredge material at sea will be emissions
ceart tow boats.




OTHER IMPACTS

97. B8y enhancing the plans for restoration of the U.S.S. Constitution
Magazine, the proposed project would have a positive effect on historic and
cultural resources.

98. The proposed project will have a beneficial impact on the City ot
Chelsea's plans for redevelopment of the Chelsea Naval Hospital prope: .y .
it will enhance the ability of the City to provide better community services
through added revenues by increasing the timited tax base of the City.

99. The project will also have the beneficial effect of increasing recreation-
al opportunities for the residents of Chelsea and nearby communities.

\ 100. The project may have minor adverse effects due to increased suto-

? mobile traffic through an existing residential area to the north of the Naval
( Hospital. However, most of the area surrounding the project site, corsists
of heavily industrialized land uses which will not be significantly impacted.

101l. No existing industrial, commercial or residential porperties will be phy-
sically affected by the proposed project. There will be no relocation of

residents.
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SECTION E
IMPLEMENTATION RESPONSIBILITIES '
COST ALLOGCATION

102. Allocation of costs of the project are one hundred percent to the chan-
nel. There are no other eiements of the federal project.

COST APPORTIONMENT

103. tocal governments would be responsibie for fifty percent of the initial
cost of the federal project, or $320,000. Loca! responsibilities also include
a one hundred percent share of refated improvements whicl: are not part of
the federal project.

FEDERAL RESPONSIBILITIES

104. The federal government will be responsible for contributing fifty per-
cent of the cost of dredging the access channel only. The federal respon-
sibility does not include any marina improvements, shoreline protection or

site work at any land disposal area.

LOCAL RESPONSIBILITIES
105. Local responsibilities are as folicws:

- Provide a cash contribution toward construction costs This is
determined in accordance with existing policies for regularly authorized
projects, considering recreational, fand enhancement, and specia!

or local benefits expected to accrue. The present basis for cost-

sharing in recreational small-boat projects requires that the federal govern-
ment provide not more than 50 percent of the first costs of general
navigation facilities serving recreational traffic.

- Provide, maintain and operate without cost to the United States,
an adequate public landing with provisions for the sale of motor fuel,
lubricants and potable water open and available to ithe use of all on
equal terms.

- Provide without cost to the linited States all necessary lands,
easements and rights-of-way required for construction and subsequent
maintenance of the project including suitable dredged material disposal
areas with necessary retaining dikes, buikheads and embankments.

- Hold and save the United States free from damages that may
result from construction and maintenance of the project.

- Accomplish without cost to the United States alterations and
relocations as required in sewer, water supply, drainage and other
utility facilities.




©arrew

- Provide and maintain berths, floats, piers, and similar marina and
mooring facilities as needed for transient and local vessels as well as
necessary trailer facilities, access roads, parking areas and other
needed public use shore facilities open and available to all on equal
terms. Only minimum, base facilities and service are required as part of
the project. The actual scope or extent of facilities and services
provided over and above the required minimum is a matter of local
decision. The manner of financing such facilities and services is a

local responsibility.

- Assume full responsibility for all project costs in excess of the
federal cost limitation of $2,000,000 under the 107 program.

- Establish regulations prohibiting the discharge of untreated sew-
age, garbage, and other pollutants in the waters of the harbor, said

regulations being in accordance with appiicable laws and regulations of
federal, state and local authorities responsible for pollution prevention
and control.
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APPENDIX 3

PUBLIC VIEWS AND RESPONSES

SECTION A

PUBLIC INVOLVEMENT PROGRAM

1. Views of government agencies were obtained through initial contacts by
telephone, written correspondence and meetings. A major reivew meeting
was held at which the four detailed plans were reviewed and which was
attended by representatives of the City of Cheisea, the Massachusetts
Office of Coastal Zone Management, the Massachusetts Division of Marine
Fisheries, and the National Marine Fisheries Service. The following is a
summary of the major comments received during the coordination phase.

FEDERAL AGENCIES

U.S. COAST GUARD, AIDS TO NAVIGATION BRANCH

2. Existing navigation aids in the Island End River are being improved
per request of Coldwater Seafood Corporation. Additional navigation aids
would be required if a separate small boat channel is dredged. They did
not forsee any significant navigation problems with any of the aiternatives.

U.S. COAST GUARD, OFFICE OF MARINE SAFETY

3. Expressed concern over the safety aspects of Plan A, and recommend-
ed a separate channel as under Plans B, C and D in order to reduce the
conflicts with industrial shipping and to avoid encouraging recreational
boating close to the Exxon terminal.

U.S. FISH AND WILDLIFE SERVICE

4. Expressed opposition to the Reconnaissance Report plan. Recommended
that Plan A be considered in order to minimize the impacts on marine life.

NATIONAL MARINE FISHERIES SERVICE
5. Feit that Plan A was most desirable because of minimal dredginy impacts

and effects on marine life, but also felt that Plan B was acceptable because
of the safety aspects of Plan A. Objected to Plans C and D.
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STATE AGENCIES

OFFICE OF COASTAL ZONE MANAGEMENT

They fell the project should consider the future industrial needs of Everett
industries. Land disposal of dredge material should be given first priority
over ocean dumping.

DIVISION OF MARINE FISHERIES

7. Felt that Plan A was the most desirable becaiise of the minimum amount
of dredging, but that Plan B was acceptable. They objected to Pians C
and D.

DiVISION OF SOLID WASTE DISPOSAL

8. They indicated that disposal of dredged material on land is considered
a severe problem. State review of land disposal plans would be required
and special provisions would be needed, if land disposal is selected.

DIVISION OF WATER POLLUTION CONTROL

9. They believe that the dredged material will be highly contaminated and
they thought a containment boom should be used to prevent the spread of
oil. They also believe that disposal of dredged material would require water
pollution abatement measures.

LOCAL GOVERNMENT AGENCIES

CITY OF CHELSEA

10. The City, through its spokesman, Urban Consulting Associates of
Boston, expressed concern for the adverse odor and visual effects of the
river's mud flats on the Naval Hospital redevelopment plans. The City
would prefer to have the amount of open water in the river increased,
particularly in proximity to the Chelsea shoreline. They feel the river has
minimal ecological value in its present condition. Consequently, they prefer
Plans C and D. Land disposal of dredge spoils on the Naval Hospital
property is not desirable because it interferes with redevelopment plans.

OTHER GOVERNMENT AGENCIES
METROPOLITAN AREA PLANNING COUNCIL

11. Supported the project in general, citing the need for recreational
opportunities and waterfront access for Mystic River communities.
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LITECR o SO

MASSACHUSETTS PORT AUTHORITY

12. Although unable to make a committment to accept dredge material at
the site of its proposed Container Port facility in South Boston, Massport
indicated that the material might be accommodated if project schedules can
be coordinated and if the dredged materials were similar in nature to other
materials to be disposed of in the landfill site.

PRIVATE INDUSTRIES

EXXON CORPORATION

13. Exxon expressed concern about the accident potential inherent in Plan A,
due to the large quantities of volatile chemicals handied at the terminal.

They are also concerned about collision potential and trespass. ‘
They felt that a small boat channel should be located as far as possibie from ;
their terminal.

COLDWATER SEAFOOD CORPORATON
14. They are more concerned about trespass than with collision possibilities.
MARQUETTE CEMENT CORPORATION

15. They stated that navigational improvements for small craft wou!d have a
minimal effect on their operations.

DISTRIGAS CORPORATION

16. They felt that navigational improvements for small craft would have a minimal
effect on operations at their liquid natural gas facility on the Mystic River.
There are already marina facilities along the Mystic River and numerous small
craft presently use the river.
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SECTION B E
COPIES OF CORRESPONDENCE

17. Copies of correspondence received regarding this study are included on
the following pages.
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8 March 1978

Colonel John P. Chandler
Division Engineer

UsSe Army Corps of Engineers
L2ly Tropelo Road

Waltham, Massachusetts
0215k

Dear Colonel Chandler:

Yesterday, Steve Andon, Project Manager for the
Corps for your Island End River dredging project, Chelsea,
Massachusetts, called to ask me if the Commission would allow
the dredged material to be permanently placed on the proposed
M.D.C. park construction land. While I cannot speak directly
for the Commission, I can offer an opinion that it is doubtful
that they would allow this salt and chemical ladden material
to be placed within the proposed parke

We are aware of the difficult problems of disposing
dredged materials and are finding problems with these materials
in our own coastal projects where we are reconstructing parks
or dredging for boat docking. The cost to reclsim this material
to an agricultural state is costly and tims consuming, The
present grades at the proposed Mystic River Park Site at
Chelsea appear to be what is desired in the park landscape,
and the present soil conditions offer us an opportunity to
provide a good and substantial turf for this site,

We are sorry to offer you this point of view re-
garding this matter.

incerely,

., N htet

ames W, Falck
M.D.C. Laniscape Section-Engineerirg

ce: Francis T. Bergin
M.D.C. Chief Construction Engineer
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COMMONWEALTH OF MASSACHUSET
i Office of the Secretary of State
SSACHUSETTS 294 washington Street

Boston, Massachusetts
HlSTORlCAL 02108 MICHAEL JOSEPH CONNOLLY
COMMISSION 617-727-8470 Secretary of State

February 28, 1979

Joseph L. Ignazio

Chief, Planning Division

Department of the Army

New England Division, Corps of Engineers
424 Trapelo Road

Waltham, Massachusetts 02154

Re: Island End River dredging, Chelsea

Dear Chief Ignazio:

P LY.

The Massachusetts Historical Commission has reviewed your letter of 21 February 19
in regards to the Island End River dredging in Chelsea. The Massachusetts Histori
Commissica concurs with your finding that significant historic and archaeological
resources are not likely to exist in the project area. No further review in
compliance with Section 106 of the National Historic Preservation Act of 1966 is
necessary.

Sincerely,

Qb Bttealoustc,

Patricia L, Weslowski

State Historic Preservation Officer
Executive Director

Massachusetts Historical Commission

PLW/ej
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RAYMOND H. HAMSON Jr.
Cuslombonse Bhroker & Foreipn Theipht Forunrdor
CABLE ADDRESS 99 STATE STREET

HAMSON -BOSTON BOSTON, MASS. 02109

TEL. (617) 227-8996
TELEX 940717

May 17, 1979

Commander (oan)

First Coast Guard District
150 Causeway St,

Boston, Mass. 02114

Lieutenant Commander J. F. Overath
Chief, Aids to Navigation

Attention
Assistant

Dear Sir:

Thank you for your letter dated March 22, 1979 in reply to my
telephone call to you in regard to establishment or relocation
of a buoy to better mark the entrance of Island End River,

Kindly find attached correspondence I received from Coldwater
Seafood Corp., 60 Commercial St., Everett, Mass. answering the
excerpts from the Code of Federal Regulations which you requested.

The only addition I have to make is that the Office of the Boston
Pilots have advised me that a "Dolphin" would be best suited in
place of a new buoy as the "Dolphin" would not move at low tide
whereas the buoy might,

Please be advised that I represent the following Steamship Lines
that call at the dock of the Coldwater Seafood Corp. in the
Island End River:

Iceland Steamship Co, Ltd,
Reykjavik, Iceland

Copenhagen Reefers
Copenhagen, Denmark

Thanking you for your attention in this matter, I remain

et R "X Very truly yours
~ ' X} P
R 4 N N4 K ,7
RAYMQND;ﬁ%/HAMSON JR. -
R S
VA P
7 47' _{4/{,///;1/""/7 .
. A ‘
RHH/jr f /
Enclosures Various 48 1919 g

Member of Boston Customs Brokers’ and International Forwarders’ Association
Federal Maritime Commission ~ Independent Oceon Freight Forwarder . License No. 521
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enended. This report is subrn
e Coordination &ct (48 Stat
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Ire Reconnaissznce epcrt p*edic s that Z3Q beoets will eventually uce
variza fazcilities to be develcpec by the City cf Chelsee aleng with
cevelopment of the Chelsea Naval Eospital &arez for housing, recreatiern
lenarrment of the Arcy, New EInglané Divieden, Cerps of Engineers,
lievezmer 1978, Islaznd Eod Fiver, Crelsez, llzavs.; Szzil Beot havigaticn
Prciect, Reccnneissance RepoTt.

3-8 ARANIFIEN




Iz =zpite of the polluted cczod
found ear the confluence cf th
several humdred feet upstreaz =z
pcoulation becazme sparse furthe TS a
clazs found ranged in size froz /L izch to Z
scme reprocuction was taking plzce. L c
vszic Diver. Green creds and a £ z
Igland Zad River. 4Adbuc
seemed to be generally
ea near the mouth cf Is
v¢ margins of the intertidael
SnOWY egret WaS Seez © .
Tne soft-~shell clams cannot be harvested due te pecliuvticn; however, thev
srehably provice z seed source for cther ereas ¢f Eoston Har . Tre

clam worms could be taken as bait azd z source
im the harbor. Conditions are expected to izpreve
rzole of peliliction ebatement activities. Tidel

ir the DOston Earbor area.

£m nlternate tc credging the 2,000 Zoct long chennel threough the tidel
r ne

re

flzz is tc mexe use of the existing channel for recreationzl beats.

T would recuce the prepesed chanzel frem 2,000 feet to zbheut 700 fee

228 result iz & significant recducticn cf speil z=eterizl for disposa

teduce disturtznce cf the substrate that could ceuse distritution ¢

ziditional rcllutants through the rearty waters., Trnie zlternzte sheuld
1 Pl




‘ -3- .

\

*
oz € rewet or pore from mean low water. There should te =
when the ships are tied up. Passage of recreation craits
or restricted to the east side, when ships ere turning or

es
river. A traffic control system of warning signals zignt

Tie Raconnalssance Report shows that the Mzrquette Cezent
ives one barge per month, the Coldwater Seafocd Corpo
0 vessels during the first six conths of 1678, zud the I
o hacndles about 300 vessels per year. The fxucn fea
ed a2z the mouth of the river and some of their vesse
‘vstic River, not entering the Islarnd &nd River.

£
Iad
v
A

the tidal flat is polluted, we feel chat it s
» viable tenthic pepulation te warrant its pre

view oI the fact that an alternate exists which will recuc

tv aboul 7O percent and cause significant reducticn in th

fC¢iswted spoirl to be dredged.

”

rnd spoil sites should be utilized ferxr disposal. Suc
intertidal areas or durped at sea. The amount
will rneed teo be dredged for fusure =—aiatenmance znc
ee of pollution of the sediments should be predicred
ngements for upland disposal of mzintenance dredging
rporatec into the project plan.

[
O Mm
[14
(o
o)

oo
o o

c

(2D

v QLo
[ 1 o T\ B M S AL R

(9}

If the 2,000 fcot channel is selected for drecdginz, ti
will be necessary to ceterzine the averzge annuel lcss
cver the project life. There appears to bte little pessi
Tt

T
new ticdal flats in the Boston Harbor zrea to mitigate the

c.o
pie!

Tris Service will carefully review any future permits fer
marina or for other developrents to assure that destructi
habitat is minimized. We will probably object to dredgin

cheznnel through these tidal flats if that plan is selecte

We recoumend that:

2. An alterpate channel leacding from the proposed rurnic
existing channel be selected to avoid credging the propos
..cuﬂel

interierence
culd te delzved,
zeving in the
be necessary.

[g 3]

Corpeoresicn
ration hencled
wxor. {croe-
ilities are
le tie vp eleng

till hes a
servetion in
e new credging
e amcunt of

-

il should nos be
of sediments

the expected

so thet specific
spoils cen be

gical studies
benthlc organiszs
ility of comstructing
loss.

dredging of a

on of intertidal
g of 2 2,000 foot
d.

()0

tasin to the
ed 2,000 foot

2. Upland sites be found for spoil disposal including any future speil

frem ma2intenance dredging.

. Details of the proposed or anticipated marina develcp
ated into the Detailed Project Report.

Lo S %]

Sincerely yours,

ment be incorpe-

HEGEIVED T
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Gordon E. Becket
Superviser

JUN 2 1\979
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UNITED STATES DE? TMENT CF CCIaivE ?CE

Nationst uceamc and Atmcspheric Adminictratio

NATIONAL NMAS N2 FISHER.ZE SR MCE

Federzl Zuilding, 14 Zin Stree:
Ciouceszer, Massachuzeits 01€Z0

June 6, 1%7/¢ TUTLo L et

Zivisicn Enmginmeer
Departnent ol the Army
Corps oI Zngineers
=24 Tragelc fced
weltham, Massachusett 02154
lear
grance te the Relinnliziince zonzeTning Tnzll
Zoat Navigation Lxzprovezents Icr the lslenc Enc River et Chelsesz,

Zssachusetts.

We have reviewved the report and the U.>. Fish and Wildlife
Service plancing aid letter, deted Jvme 1, 1¢7% (copy enclesed).

Duve to nanpower and time restraints, we have
cuct our own investigation. XZowever, because ¢i T
edverse ixzpacts to fishery resources in the Island
aad ppert the findings anc recommendations ci th
Fish and Wilélife Service D’annlng 2id letter. Wwe
the existing chzannel be rehazilitated, as cpposed
and that spoil meterial not be placed on intertidas
e propcsed marinz developzent should be described inm =—ore Jezail in

future correspoandence.
Please keep us informed of any acticn taken on this preoject.

Sincerely,

(Lt eerariin (: '—ésvm

losure

[¢]

REBEIVED

JUN 211979
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DEPARTMENT OF TRANSPORTATIUN .

UNITED STATES COAST GUARD Captain of the Port
'J. S. Coast Guard
Marine Safety Office
447 Commercial Street
* Boston., M\ 02109

16611
16 July 1979
“so David AL Kinnecom
Storch Engineers
Two Charlesgate West
Joston, MA 02215

Dear Mr. Kinnecoms

™is is in response to your letter of 20 June 1972 regarding the
feasibility of alternate plans to improve channel access to a pro-
~rosed recreational marina at the former Chelsca ileval Hospital.

tollowing are remarks concerning the three alternatives you listed:

(1) "Extending the present channcei . . ." is
the least desirable alternate duc to the inter-
face of commercial and recreational traffic that
would result. The opposition expressed by Exxon

is quite valid and should be seriously considered. : : RN AR

They do handle a large amount of volatile material, R N
' O

(2) "Constructing an entirely new channel . . " Vs AR

would be an ideal solution but would likely prove
cost prohibitive.

(3) "Widening the existing channcl " is the
most practical of the three and the choice most
favored by this office. We suggest that you con-
sider the necessity of a buoyage svstem on the
eastern side of Island End River.

The Boating Safety Branch of the First District Office compiles data
on recreational boating accidents. They have advised us that such
data for a specific location is not readily available.
[f we can be of any further assistance, pleasc fecel free to contact us,
Sincercly,
)
. <
BARRY J1DRIDGE ~-

Captain ’/
U, S. Coast Guard
. Captain of the Port

Boston, Massachusetts
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® .o COMPANY, USA

30 BEACHAM STREET « EVERETT, MASSACHUSETTS 02149 STANSHIP BOSTON

AEARLMNE TEVARTAMENT
€ay. TUART dRANCH

November 6, 1979

Mr. David A. Kinecom, P. E.

Storch Engineers Proposed Small Boat Marina
Two Charlesgate West Island End River
Boston, Massachusetts 02215 Chelsea-Everett, Massachusetts

Dear Mr. Kinnecom:
Complying with your request of October 23, 1979 we submit the following comments.

We have reviewed the existing conditions, e.g., the channel width, the small boat
mooring area on the Chelsea shoreside between Buoy 2 and the Mystic River Bridge,
current tug/barge and large vessel traffic including berthing restrictions and
turning basin clearance, lateral visibility and maneuvering restrictions while
executing the turn into said channel, intense background lighting and noise
propagation from bridge, container terminal and bvordering shoreside facilities
affecting small vessel detection capability.

Taking these and future conditions into consideration, we believe that the use of
the existing channel would definitely present a potential safety hazard. The
obvious problems would be that of traffic congestion in the Island End River,
directly affecting the terminal's tug/barge berths. Inexperienced small boat
operators could present a dangerous situation for docking and undocking tugs and
gasoline barges, not to mention the vulnerability of cargo handling operations.
The exact effect on terminal security by this projected option is not known.

For the safety of the smll boat operators and the better interest of this Compeny,
we strongly oppose the use of the existing channel and advise the dredging of an
entirely separate small boat channel,
Very truly yours,

- A“/f/ 237KG g g7 5elT

. W. Bennett

JWB:kmen

A DIV 90N OF EXXON CORPORATION




SECTION C
PUBLIC REVIEW OF THE DRAFT DETAILED PROJECT REPORT

18. On 21 January 1980, the Draft Detailed Project Report was released
for public review and comments. The review period allowed for 30 days,
ending on 28 February 1980.

19. Concurrent with the review stage there was a transmittal letter an-
nouncing the final public meeting to permit full public involvement and
input into the overall study process. The meeting announced on 22 January
1980 was held in Chelsea City Hall on 19 February 1980.

20. The plan of improvement, as outlined at the public meeting, met with
favorable reaction from all concerned parties. However, three concerns
were voiced during the course of the meeting.

21. The Community Development Director for the City of Chelsea indicated
that the city preferred either Plan C or D, as it would allow for more
water, but the city would accept Plan B as a second preferred alternative.

22. Members of the Chelsea Yacht Club, while not opposing the pronosed
development of the Island End River, voiced concern over the influx of
high speed motor boats. It was indicated that vessels cruising past the
clubs' moorings have caused damages in the past, and that 250 addi-
tional vessels would only compound the problem. It was indicated that
this office would contact the U.S. Coast Guar4 and request a speed marker
be positioned to help alleviate the the problem.

23. The final concern was over the possibility that more boaters than
the facility could accommodate, would indicate a desire to utilize the
marina and boat launching ramp. Should the design prove inadequate,
this office has the authority, at a request from the city, to return
and reevaluate the proposed plan. However, it was explained that the
Island End River proposal was never meant to service the entire boating
community of the Greater Boston area, only to assist in alleviating the
present lack of recreational boat facilities throughout the area.

24. The remainder of this section contains correspondence released
and received during the final public review stage.

i




DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:

NEDPL-C 21 January 1980

T0: Concerned Island End River Interests

This letter attaches a Draft Detailed Project Report and Draft
Environmental Assessment concerning the advisability of providing
navigational improvements in Island End River in the interests

of recreational navigation and related purposes. These documents
are forwarded to you for public review and comment at this time
to obtain your views on the concept of dredging an access channel
to the proposed marina to be built by the city of Chelsea.

Several alternatives were analyzed in an attempt to find the im-
provement plan which best fits the expected needs of the recre-
ational boaters. The results of this analysis indicate that at
this time the most feasible plan of improvement consists of a
channel, 6 feet deep and 100 feet wide at MLW, from deep water
in the Mystic River to a point off the proposed marina site for
a total distance of 2,500 feet.

The report consists of a description and impact assessment for
each alternative plan as well as a discussion of the rationale
for selecting the final plan.

The attached report will undergo a 30-day period of public re-
view, ending 28 February 1980. Please direct all comments, before
this date, to the Division Engineer at the following address:

Division Engineer

U.S. Army, Corps of Engineers
New England Division

424 Trapelo Road

Waltham, MA 02154

Sincerely,

M SCHEIDER

Colonel, Corps of Engineers
Division Engineer

1 Incl
As stated
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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY TO

ATTENTION OF:

NEDPL-C

ANNOUNCEMENT OF PUBLIC MEETING

ISLAND END RIVER, CHELSEA, MASSACHUSETTS

The New England Division, Corps of Engineers, is nearing completion
of a study to determine the engineering feasibility, economic
justification, and environmental acceptability for providing
navigation improvements in Island End River, Chelsea, Massachusetts,
in the interests of recreational navigation. The study is being
conducted under the authority of Section 107 of the 1960 River and
Harbor Act, as amended.

The study was originally initiated at the request of officials“of
the city of Chelsea dated 5 April 1977.

In order to allow for public review of, and input to,the project,
there will be a public meeting held in Chelsea City Hall on Tuesday,
19 February 1980, at 7:00 p.m.

This meeting is being held in order that the public may be advised
of the study findings, All interested parties are invited to be
present or represented at the meeting, including representatives of
federal, state, county, and local agencies; commercial, civic and
conservation groups; property owners, private citizens, and other
interests.

The study included the following work: analyses of the prospective
recreational use of Island End River; detailed cost-benefit
analyses; an investigation of all altermnative navigation improve-
mentsi and detailed analyses of the impact of the proposed improve-
ment including an environmental assessment. Plan formulation has
been coordinated with all known affected and interested federal,
state and local government agencies, private groups and individuals.

A plan of improvement, shown on Figure 1, has been developed that
would provide the following:

~ a 100-foot wide access channel extending from the Mystic
River for a length of 2,500 feet to the site of the recreational
boat marina.




NEDPL-C

- the selected plan would allow for an overall depth of
6 feet at mean low water.

The total cost of this improvement is presently estimated at
$629,000. Since the benefits resulting from this improvement are
entirely recreational in nature, the total construction costs will
be apportioned 50 percent federal and 50 percent local.

In addition to their share of the initial construction costs,

local interests would be responsible for bearing the costs of
dredging and constructing the proposed marina and onshore support
facilities. Local interests will also be responsible for provision
of necessary lands, easements and rights-of-way; and holding the
United States free from damages that may result from construction
and subsequent maintenance of the project. Future project
maintenance will be a responsibility of the federal government.

A detailed explanation of the plan of improvement, the attendant
costs and benefits; the environmental impacts and all items of
local cooperation will be presented at the public meeting. The
intent of the meeting is to have a free and open exchange of
views regarding the study findings.

Comments will be welcome from those who have new information not
previously presented which may support justification for additional
improvements. Likewise, those opposed to the improvements are
invited to express any new information relating to their opposition
and their reasons for it. All views, pro and con, will be included
in the official written record of this study and will be available
for public examination. Please be sure any information presented
is new and not a repetition of data already presented and included
in the study.

Any specific information and additional data on man's environment
or the natural ecology that may be related to navigational
improvements can be presented at this meeting.

Copies of the draft Detailed Project Report and Environmental
Assessment are expected to be available to the public for review
in Chelsea City Hall, Everett City Hall, and the Chelsea Public
Library.

If you have any questions or comments regarding this project,
please contact the project manager, Steven Andon, at:




NEDPL-C

Department of the Army

Corps of Engineers

New England Division

424 Trapelo Road

Waltham, MA 02154

Tel. (617) 894-2400, Ext. 550

All comments on any aspect associated with navigational improve-
ments will receive full consideration before recommendations are
made to the Chief of Engineers. Oral statements will be heard
but,for accuracy of record, all important facts and statements
should be submitted in writing, in duplicate, to the presiding
officer at the meeting or may be mailed beforehand to the above
address. Statements so mailed should indicate they are in res-
ponse to this announcement.

Please bring this announcement to the attention of anyone you
know to be interested in this study.

%. SCHEIDER

Colonel, Corps of Engineers
Division Engineer
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EDWARD J. MARKEY DU TRILT OFFICLS
771 DISTRICY, MASSACHUSETYS 2100A iowN F KENNIDY 8t 0L
BOSTON, MASSACHUSETTS 6,203
319 Cannion Houst OFFICE BUiLDING (617) 223-2781 “
aswinaToN, D.C. 20313 .
e Congress of the Tnited States | ooz,
COMMITTRES: s (o1 -
INTERSTATE AND roREIGN FBouse of Representatives P
TR s AR Biashington, B.L. 20515

STATEMENT READ AT CHELSEA CITY HALL ON FEBRUARY 19, 1980 ON BFHALF OF
CONG. EDWARD J. MARKEY REGARDING IHE PLANNED IMPROVEMENT TO THF ISLAND
END RIVER.

CoNGRESSMAN ED MARKEY IS IN WASHINGTON THIS EVENING AND UNABLE
TO BE HERE., RBUT HE HAS ASKED ME TO READ HIS STATEMENT EXPRESSING
SUPPORT FOR THE ARMY CORPS OF ENGINEERS' PROPOSAL FOR IMPROVING THE
IstAnD END RIVER IN CHELSEA,

“] WHOLEHEARTEDLY SUFPORT THE PLAN RECOMMENDED BY THE ARMY LORPS
OF ENGINEERS TO IMPROVE THE ISLAND END River wiTH A 100 rooT WIDE, SIX
FOOT DEEP ACCESS CHANNEL FROM THE MysTic River To THE CHELSEA SITE,
THIS WILL GREATLY ENHANCE THE NAVIGATION IN THE RIVER OPENING ANOTHER
AREA FOR RECREATIONAL CRAFT OF ALl SIZES. IT WILL ALSO PROVIDE THE
NECESSARY ACCESS TO THE WATERFRONT PARK AND 250 BOAT MARINA AT THE
CHELSEA NAVAL HOSPITAL SITE MADE POSSIBLE BY LARGE FEDERAL AND STATE
FUNDS. THE PROPOSED IMPROVEMENTS WOULD OFFER A RECREATIONAL OUTLET
AND BENEFITS FOR THE CITIZENS OF CHELSEA, EVERETT, AND THE ENTIRE
BosTON AREA,

BuT MOST IMPORTANTLY THE ARMY CORPS’ COMMITMENT TO THIS PROJECT
WOULD SERVE AS ANOTHER EXAMPLE OF THE FEDERAL GOVERNMENTS DETERMINATION
TO MAKE THE CHELSEA NAVAL HosP1TAL PROJECT AN UNMITIGATED SUCCESS.

‘ | wouID LIKE TO OFFER THE REST OF MY TIME TO THE REAI PURPOSE OF
| THIS EVENINGS MEETING, PUB! IC INPUT.”
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DEPARTMENT OF TRANSPORTATION AILING ABORESS.
UNITED STATES COAST GUARD  coMMancer (dpl)

FIRST COAST GUARD DISTRICT
150 CAUSEWAY STREET
BOSTON, MA 02114

Phone: 617-223-6251

16475
11 February 1980

+«Division Engineer

U. S. Army, Corps of Engineers
New England Division

NEDPL-C

424 Trapelo Rd.

Waltham, MA 02154

Dear Sir:

The Review Draft of the Environmental Assessment and Detailed Project
Report for the Small Navigation Project at Island End River, Chelsea,
MA has been reviewed. Since the Coast Guard's concern for traffic
safety and overall preference for alternative B is as already stated
in the publication, no further comments are submitted.

Sincerely,

;,f;'7ﬁ:p)ézm4wzvf//

S. L. RICHMOND

Commander, U, S. Coast Guard
Coastal Zone Management Officer
By direction of Commander,
First Coast Guard District
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MANAGENMENT

Febioiary 23, 1980
M. Stephen Anaon
U.5. Army Corps of Engineers
L24 Trapelo Road
Waltham, Mass. 02154
Dear Steve:

I am writing at this time to follow up =00 guestions that | have
regarding the proposed !Island End River rpro.cor. At the meeting held in
Waltham on February 12 it was pointed ouf ib~t cne sediment sampling
station was not in the area to be dredged {Flan B). This was to be corrected.
In addition, a station is to be relocated into the marina basin. |f

available, could you please forward a map showing these realigned stations.
Some additional comments and questicns ! have are as follows:

- could you please outline the assumed maintenance dredging quantities
and intervals

- is there sufficient area to increase the number of slips {(double,
triple, the number?)

- if there is sufficient area, what miaht uc¢ the required dredging
amounts to double or triple the number of slips.

- because the sediments are so fine and the flushing rate of the river
is so minimal what might be the chances and consquences of slumping.

We will continue to follow the progress of the project and will review
for federal consistency when formally requestoed.

Sincerely, y

P /
, P .o
[ SR 4

Richard Tomczyk
Marine Biologist
RT:dc

cc: Michael Penney
Melvin P. Holmes (EPA)

Chris Mantzaris (NMFS)
Marita Yoder (Corps)
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OFFICE OF THE DIRECTOR

200 Sement - Seet Boston 02708

March 3, 1960
Steven Andon Res Water Quality Certification
NED, Corps of Engineers Island End River
424 Trapelo Road Chelsea
Waltham, MA 02154 Improvement Dredging

Dear Mr. Andon:

In response to your request in your petition dated January, 1980, this
Division has reviewed your application for a permit to conduct improvement
dredging in the Island BEnd River, Chelsea.

In accordance with the provisions of Section 401 of the Federal Water
Pollution Control Act as amended (Public Law 95-217), this Division hereby
issues the following Water Quality Certification relative to this project:

1. The dredging portion of the project could result in a violation of
water quality standards adopted by this Division. Therefore, rea-
sonable care and diligence shall be taken by the contractor to assure
that the proposed activity will be conducted in a manner which will
minimize violations of said standards.

2. The dredged material shall be disposed of in an area 1 nautical mile
in dlameter in Massachusetts Bay centered at 42°25'N latitude, 70°

35' longitude.

Should any violation of the water quality standards or the terms of this
certification occur as a result of the proposed activity, the Division will
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Steven andon -2~ ba'ch S, 1Yty
NED, Corps of Engineers

direct that the condition be corrected. Non-cozpliance on the part of the
permittee will be cause for this Division to recommend the revocation of
the permit(s) issued therefor or to take such other action as is authcrized
by the General Laws of the Commonwealth.

Very truiy yours,

L . oy
/// g . Z ' { ’1- oy ‘/:
-1 Sl ( VP A2 4 AL
Thomas C. McMahon
Lirector

TQY/RII/ame

cc: Anthony D. Cortese, Sc.D., Commissioner, Dept. or Environmental Quality :

Engineering, 100 Cambridge Street, Boston 02202

Morgan Rees, Chief, Permits Branch, Corps of Engineers, +24 Trapelo Rd.,
Waltham 02154

John J. Hannon, Director, Division of Land & Water Use, Dept. of Environ-
mental Quality Engineering, 100 Nashua Street, Boston 02114

Richard Cronin, Director, Division of Fisheries & Wildlife, 100 Cambridge
Street, Boston 02202

Philip Coates, Director, Division of Marine Fisheries, 100 Cambridge St.,
Boston 02202

Samuel lfygatt, MEPA, 100 Cambridge St., Boston, MA 02202




UNITED STATES DEPARTMENT OF COMMERCE

National Oceanic and Atmospheric Administration :
NATIONAL MARINE FISHERIES SERVICE -

Environmental & Technical Services Division
Environmental Assessment Branch

7 Pleasant Street

Gloucester, Massachusetts 01930

March 7, 1980

Col. Max B, Scheider

Division Engineer

Department of the Army

Corps of Engineers

424 Trapelo Road

Waltham, Massachusetts 02154

Dear Colonel Scheider:

This is in reference to the Ecological Evaluation of Proposed Oceanic
Discharge of Dredged Material from Island End River, Chelsea, Massachusetts.
We have reviewed the above document and offer the following comments for your
consideration.

Although mortalities in some test organisms were rather high in 100% liquid
and suspended phases, we believe that no long-term adverse impacts will result
from suspension of the proposed dredged material at the disposal site. However,
we are concerned that the solid phase bicassays indicate that the potential
exists for significant adverse impacts. 1In the initial solid phase bioassay
mortality in the mysid shrimp, Neomysis americana, ranged from 73% to 887, while
in the second solid phase bioassay it averaged 257. These data, especially the
first set, strongly suggest that the sediments to be dredged are very toxic to at
least some marine organisms. An additional point of concern is the difference
between the results of the two solid phase bioassays. We would like some explanation
for this difference. There is no way that we can tell which, if either, set of data
demonstrate the actual potential for the sediments in question to cause impacts upon
marine resources., If, in fact, the sediments in question contain a sufficient
concentration of toxicants to result in the mortality of at least 73% of the mysid
shrimp tested we would object to ocean disposal of such sediments without sufficient
measures invoked to mitigate potential adverse impacts.

Bulk sediment analyses show high concentrations (Class III) of vanadium from
all three stations, of lead from Station 2, and of arsenic, cadmium and chromium
from Station 3. The sediments from all three stations also have high concentrations
(Class III) of oil and grease.

It is our understanding that biocaccumulation data and perhaps additional
bioassay data are being gathered. We shall defer our recommendations until receipt
of this additional information.

If you have any questions, please contact Charles Karnella of my staff at
FTS 837-93138.

Sincerely,
_ ’) "
QZ‘Z?S .’lz,,%uw
futh Rehfus
Acting Branch Chief
3-24
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UNITED STATES
DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE

ECOLCGICAL SERVICES
P.O. Box 1518
Concord, New Hampshire 03301

. Mﬁp ] ~ ;:-';.)
Colonc¢l William E. Hodgson o
Deputy Division Engineer

New England Division, Corps of Engineers
424 Trapelo Road

Waltham, Massachusetts 02154

Dear Colonel Hodgson:

This is our report concerning your study of navigation improvement for
the Island End River in Chelsea, Massachusetts, and our comment on your
draft Detailed Project Report and Environmental Assessment. The study
is being conducted under authority of Section 107 of Public Law 86-645
as amended. This report is prepared under authority of the Fish and
Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661 et
seq.) and supplements a planning aid letter submitted to you on June 1,
1979.

The Island End River is polluted with obvious deposits of o0il and grease
and other urban debris and supports a benthic fauna consisting of pollution
tolerant species. Conditions are less severe near the mouth of the

river where a soft-shell clam population exists. There is a small area

of phragmites in the northeast corner of the area and adjacent to the
river. Clamworms, snails, and other benthic species are abundant. The
area receives limited use by shorebirds, wading birds, and waterfowl.

The river receives a small amount of inflow from a culvert at the upstream
end. Little fishing, hunting, or other wildlife related activity occurs
because of the commercialized nature of the site and pollution of the
water. There is no harvest of the shellfish or clamworms but these
populations probably benefit the entire estuary by producing young that
are distributed to other areas.

The most important environmental problem associated with this project is
the polluted nature of the materials to be removed by project and main-
tenance dredging, and the potential disturbance of bottom materials
during each boating season. Further reduction of the intertidal zone
also is a long-term adverse impact.

The high level of PCR's found in the substrate indicates both the existence
of this material and its potential for redistribution from the spoil

site whether it is offshore or at an upland site. A meeting of personnel
from this Service, the National Marine Fisheries Service, Environmental
Protection Agency, Corps of Engineers, and the Massachusetts Office of
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Coastal Zone Management was held on February 12, 1980, to discuss this
problem, It was agreed that two samples from sites in the proposed
channel area and at least one at the future marina site be tested for
bioaccumulation. We understand you will make no decision on the project
until the test results are evaluated.

We are concerned that the PCB's and heavy metals will be redistributed
into the environment if the project is implemented as planned. Ocean
disposal of this material is not the way to eliminate these contaminants
from the environment.

We believe that your report should be more detailed when describing the
possible impacts of offshore disposal even though it is recognized that
adverse impacts will occur as stated on pages 12, 1-13, and 1-16. The
impacts of offshore disposal are either omitted or too briefly stated in
the section on page 20, "General Assessment and Evaluation of Impacts"
and on page 41, "Probable Environmental Impacts." We feel that the
impacts of continued disposal of contaminated materials into the sea
should be discussed more thoroughly. A recent article by Robert A.
Murchelano of the National Marine Fisheries Service discusses possible,
though poorly defined at this time, relationships between degraded
habitat and diseases of fish and shellfish. He states that '"There is
increasing evidence that poor environmental quality causes disease and
predisposes marine species to diseases to which they are normally sus-
ceptible."

We note that the bulk sediment results show high levels of vanadiun,
arsenic, cadmium, chromium, lead, and zinc in the material to be dredged
and that the first solid phase bioassay mortality of mysid shrimp was
high. While mortality was much less in the second test it appears that
the material has potential to be toxic to marine life.

Results of the second solid phase bioassay are confusing and possibly
misleading. The survival of 75% of the mysid shrimp in the reference
sediment was too low. According to the Implementation Manual the test
should be repeated if survival in the reference sediment is 907 or less.
Using the control (culture) sediment to justify the bioassay is not

valid. You could be testing contaminated material against contaminated
material. We cannot agree with your proposal (page 5-55) that solid

phase tests be conducted with a "culture-sediment' control plus a '"disposal-
site-sediment'" control.

Contamination of the material to be dredged at Island End is several
times greater for mercury, lead, zinc, arsenic, and cadmium than found

in sewage sludge placed in wetlands at the wastewater collection and
treatment facilities at Cranston, Rhode Island. The Island End elutriate
contains 12 to 26 ppm of PCB's compared to only 8.5 ppm at Cranston. In

1Murche1ano, Robert A. 1980. Environmental Quality and the Diseases of
Fish and Shellfish, Maritimes, February 1980, Graduate School of Ocean-
ography, University of Rhode Island, pp 7-10.
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developing new facilities at Cranston the old sludge material will be
removed and most of it will be placed in a landfill site approved for
hazardous wastes. The material from Island End also should be placed in
a site approved for hazardous waste or contained in a sealed container.

—

Because the material to be dredged is polluted it seems wise to move as
little of it as possible. While the difference between the quantities
of material to be dredged between Plan A and B is 12,300 cubic yards,
Plan A would still require dredging of a total of 116,700 cubic yards.
We appreciate that Plan B was chosen on the basis of the least amount of A
dredging consistent with safety and that Plan A was selected as the
Environmental Quality Plan., However, we believe that an alternate, such
as rack storage of boats, should be considered. It could reduce the
amount of dredging necded for the marina.

We plan to await the results of bioaccumulation tests before making
final recommendations. However, our most probable position will be to
recommend that the material be deposited in a sealed containment site to
prevent the contaminants from entering the enviromment even though con-
struction of a containment site could delay this project for 10 years.
Your report should include strong encouragement for development of a
spoil management plan in the Boston area including sites for containment
of polluted spoil. We also recommend that your report review the possi-
bility of rack storage for recreational craft to reduce the dredging
requirements.

Please forward the results of the further studies when they are completed.
Sincerely yours,

£ ekl

Gordon E. Beckett
Supervisor
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2\ City Hall

5 500 Broadway

&/ Chelsca, MA 02150
8840407

The City of Chelsea Massachusetts

Office of the Mayor !

Joel M. Pressman, Mayor

March 25, 1980

Col. Max B. Scheider

Division Engineer

U. S. Army Corps of Engineers
New England Division

424 Trapelo Road

Waltham, MA 02154

Dear Colonel Scheider:

The City of Chelsea supports the proposed dredging and marina
project for the Island End River as outlined in the Draft
Detailed Project Report and the Draft Environmental Impact
Report.

The proposed dredging project is a critical catalyst to the
$85,000,000 revitalization program for the former Chelsea Naval
Hospital. 1In addition to providing sorely needed recreational
boating facilities in Boston Harbor, the project is an important
ingredient in our attempts to rebuild our hard pressed City.

Funds for the local share of the costs are available as part of
our $6,749,000 Urban Development Action Grant received from the
Department of Housing and Urban Development.

As we have ststed the City of Chelsea would prefer Alternative C
but would be ratisfied with Alternative B.

I would like to take this opportunity once again to express the
deep gratitude of the City of Chelsea to you and your staff,

especially Mr. Andon, for the efficient and effective manner in
which you have pursued this project so impgfthnt to tihe rehirth
of Chelsea. '
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CITY OF EVERETT
MASSACHUSETTS 02149

-.mayot’s O/ﬂ'ce of

EDWARD G. CONNOLLY Q[anniny and Communily .(L)evz'[upnwnl
MAYOR

April 3, 1980

Col. Max B. Scheider
Division Engineer

U.S. Army Corps cof Engineers
New England Division

424 Trapelo Road

Waltham, MA. 02154

Attn: Mr. Steven Andon, NEDPL-C
Dear Colonel Scheider:

The City of Everett supports the proposed dredging and marinar
project for the Island End River as outlined in the Draft Detailed
Project Report and the Draft Enviironmental Impact Report dated
January 1980.

The project as outlined will not adversely impact the shipping
activities on the Everett side of the river and will enhance the
development potential of the Chelsea Naval Hospital.

As you may know, the City of Everett sought assistance from the
Corps of Engineers last year concerning a flooding problem in the
Spring Street area of the city, not far from the proposed dredging
of the Island End River. The response of the Corps at that time was
that the matter was beyond its jurisdiction and we were referred to
the Metropolitan District Commission. Since we are looking into this
matter further, please do not interpret our endorsement of the above
dredging project as a relinquishing of our rights regarding the flood-
ing problem which we believe are related in part to the Corps responsi-
bilities concerning the Island End River.

Sincerely,

Cdvrad N

Edward G. Connolly
Mayor

EGC:bf

cc: Representative George Keverian
Edward Bond, Bond Brothers
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tre Gordon L. Beckett
Fish and J1ldlife Service
P. 0. Box 1513

Concord, @ 03301

Pear iir. Beckett:

I am writing in resporse to your Suprlemental Fish snd wildlife Toor-
dination letter, dated 18 liarch 1950, on the proposed navigaticral
inproverents for the Taland End River in Chelsea, fassachusetts. The
letter ralsed certain issues that we are addressine in this letter

to you. Your 13 farch letter and this respovce will be {ancluded in
the project Detailed Project Report.

ur recent conference on bicassay/bioaccurulation testin~ brou-bt
out sorme considerstions which may have applicetions to this eoroject.
e w11l ccnsult with vou and the other scencies rrior to urdertarvir-
further saurling and analysis.

On page 2, paragraph l, you state your concern cver the possltility
of re¢distributing PCE’s and heavy metals if the nlan jr fuplerented
and further that ocean disposal 1s not a proper way to eliminuate
these contaminants from the enviromnent.

e agree that disposgal will not eliwminate these contawminants, hut
the Corps 4e uncertain how these contaninants would be spread into
the environrent 1f the project is undertaken. There misht even lie @
slipght benefit from the proposal.

The Tsland Tnd River sediments are contaminated with anthropogenic
substances, and these substances are spread over a larJie surtace
areas As Rokuniewirz et al. 1975 points out, harbors are shallow
water areas and polluted material can be suspended and resuspended
in the environmente Sediments can also be swept from these areess,
and thus a harbor cen be a source of contramination for a laryc area
of a coastal zone. kemoving the chjectiongble material to deerer
water would legsen the poesiblility of disturbance by stori waves or
other evernta. And, disposal at a desipnated site 1s certainly
perferable to disturbing & pristine area.




NEDPL-I
Mre Gordon E. Beckett

Further, we believe studies have demonstrated that there is iituic
release or uptake of contaminants froo sedirents. Consequantly, we
expect only nminor physical impacts at the Jisposal site {tself and ne
inpacts to any area outside the disposal site. GSubsequent rarzprapau
will amplify this point.

On page 2, paragraph 2, you state that vore 1niorusntion ic acedes or

ocean disposal impacts and that enviroawental depredation conld te 1
causinp diseases to those organisms nresent in the coptaminated "
environment.

We believe that the research done to date Ly Waterways !lxperinent
Station at Vicksburg, !fississippi, has showun that impacts fror
dredging and disposal are minimal. The Netuailed Project Tepert
succinctly points thie cut; and we see little advantage {r expanciac
the discussion further.

As for the Murchelano article, a coareful vealir;, sbows that the
article is highly speculative, and 88 1s jyointec out on pare lii: "o
date, all of our evidence of envivonmentally in.duced marive discase
is circumstantial."” PFurther research may clarify the position beinw
presented, however, the point that should be addressed by your agency
is whether dredging and disposal produce cnviroprental disesses The
article only mentlons dredged spoils once end rever does deron-trate
that these operations cause a significant prohler,

Apain on Pape 2, paragraph 3, you point out that the bull sediwent
results show high levels of heavy metals and that this may be the
cause of mortalities in the bioassy test.

Bulk sedinent characteristics do not give a ;j0od indication of the
toxicity of contamninants found in sedirments. At hest, this test just
shows that a certain element or chemical 1s nrezert; the chemical
state or the active portion of the chermical is a far better indicator
of potential toxicity. lHowever, there is not sufticieut data on
specific chemical state to use this method of testiny. To overcome
this lack of data, bloassay are conducted on potentially toxic
sedinents. As the Bioassay ltanual points out on page 20, --- "LDPA
came to the conclusion that the basis for re,ulation (of trace
contaminants) should be the probable impact of these constituents on
the biota and that the measurement technique used should Le bioasssy
on the waste itself.” The bloassay test conducted by the Corps ¢t
the ocean disposal criteria == there was toxiclty but it was withip
acceptable limits.
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Also, on page 2, paragraph 4, the procedures used in the bioassay
test are questioned. A substantial amount of wisunderstanding has
arisen over the purpose of a control and reference sediment. This
may be partly due to the bioassay manual itself for it does not
exnlicitly explain the difference. The following explanation
should clarify this situation.

\ control sediment i3 used to determine 1if the laboratory is
running the test proprerly. In this sense, the control is only 2
quality assurance mecharisme Consequently, a greater than 10%
nortality in this test mey indicate that the cntire test 1s beine
run impronerly, and should be conducted again. Greater than 19273
mortalitv never occurred in the control test of Island Fnd
Bioassay tests.

On the other hand, the purpose of the refercnce sediuwent is to
reflect the conditfon of the disposal site as {f it had rvever been
dicposed on. (The Corps, for the Island ¥nd ionassay, chose an
area omtside of the disposal site for a reference cedirent.)

Since the biloassay i{s used to rive ar indfication of pessitie
{opacts at the disposal site, it then follows that the comparison
of mortalities snould be rtetween test and reference sedivents, as
the Corps did with Island End Bioassay testinpe. The test results
net the criterie for ocean disposal.

The last concern expressed on Page 2 arain relates to PCR’s and
heavy metals. %e are uncertain as to the relationship of placing
sewage sludpe on wetland and placing dredred material in an ocean
site == the two instances are substantially different. Uowever,
the following response assumes that your agency’s concern rests on
bioavailability of contaminants in the sedirents.

Tne presence of mannade contaminants in sediments does not neces-
gsarily mean that the contaminants are available to warine biota.
The bioavailability of heavy metals has been studied by both the
}ational .‘arine Fisheries Service (Cross and Sunda, 1978) and U.S.
Army Corps of Engineers (leff et al., 1976).

Cross and Sunda found that sediments were an insignificant source
for the uptake of heavy metals. Neff et al. found {n a laboratory
test that:s
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0f the resulting 136 metals-species-sediment combina-
tions, only 49 (36X) demonstrated a statistically signif i-
cant relationship between exposure to sediment and heavy
metel concentrations in the tissues of the experimental
animals. In 13 of these csses, the effect of the sediment
was inverse. That 18, control aniwmals contained signifie
cantly higher metal concentrations than did the sediwent~
exposed animals. Thus, a significant accumulation of metal
from sediment was demonstrated only 36 times (26.5%). 1In
many cases where a statistically significant accumulation
of a metal from a sediment occurred, the uptshe was
quantitatively marginal aend of doubtful ecoleogical
significance.

This report also pointed out -~ “results indicated that bulk analysts

of metals in sediments was useless in predicting availability and
environmental effects of the sediment-associated metals oun benthic
organismns." This problem of biocavailability of sediment sorbed heavy
metals has been addressed by many others (Sertire and Goldberg, 1372;
Brannon et al. 19763 Luoma, 1977; Tureklan, 1977 and Bryan, 1376); their
conclusion is bulk sediment analysis has limited or no value for deter-
mining biological effects. From what has been presented here, it is
obvious that the presence of wmetals in & sediment does not necessarily
mean that a gignificant problem would arise if disposal takes place.

As for PCB’s, Table 3 in the Detailed Project Report shows the concerne
trations in mg/l, but the true designation should have heen in ug/l or
one thousandth of what is shown. This is substantially below the
Cranston sewage sludge figure. The Report will be corrected to show the
true concentrations.

Finally, the successful bioassay tests run on the Island End sediments
as well as the information presented here indicate that the sediments
ray not be as harmful as your report suggests. Therefore, we see little
value in reducing the amount of dredging proposed or in sealing the
sediments. The latter proposal would only impose &n undue hardship u;on
the taxpayere.

While we hope this letter addresses and resolves concerns expressed in
your letter, we realize further dialogue may he necessary. Please feel
free to contact Mr. Andon, Ms. Yoder or !ir. Dupee on this letter or on
other matters concerning this project.

Sincerely,

WILLIAM i.e ODGSON
Colonel, Corps of Engineers
Deputy [Livisioun Engineer

4
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MANAGEMENT f

April 22, 1930

Colonel Max B. Scheider

New England Division

U.S. Army Corps of Engineers
424 Trapelo Road i
Waltham, Massachusetts 02154 i

Dear Colonel Scheider:

The Massachusetts Coastal Zcrne Managemcnt Frogram has made a prelimin-
ary review of the Draft Detailed Project Suport and Draft Environmental
Assessment for navigational improvements in !s:land End River, Chelsea,
Massachusetts. This review is not to be conzicderce as a review for federal

consistency with the Massachusetts Coastal Zore Management Plan.

A consultation meeting was held on Febiuary 12, 1980 attended by
representatives from this office, the Envircnmental Protection Agency, the
National Marine Fisheries Service, the Fish and Wildlife Service and the
Army Corps of Engineers. Among the items discussed was the location of the
sediment samples. Station 1 was not located within the boundary of dredging
for Plan B, the selected plan. We reiterate vur request that a new sample
be located in the dredging boundaries of Plan B further upstream from the
original location. Please provide us with a map describing the relocation
of this Station and any other sampling statiocns.

By locating a new sample ir the area tou be dredged, as well as further
upstream, a more accurate description of potential impacts will be provided
through the bioassay and biocaccumulation procedure. In addition, a better
representative sample will be provided with relocation upstream since this
is the area of greatest dredging and more polluted sediments.

Alternative disposal methods, such as in-harbor bulkheading, have not
been adequately addressed. By keeping the sediments in close proximity of
their origin, which has been already impacted and acclimated to the sedi-
ments, cumulative affects of open ocean dispsozl would not occur. As
stated in Policy 5 (3c) of the Massachusetts Coastal Zone Management Plan,
in-harbor disposal sites should be favored over cpen ocean disposal of con-
taminated material. However, if alternatives as described by Policy 5 (3c)
are not feasible, we recommend the use of the Boston Foul Site, located at
42° 2542 N, 70° 34'00'' W, providing the sediments have passed the agreed
upon testing requirements.




Colonel Max B. Scheider -2- April 22, 1980

We question why a second bioassay was performed. It is understood that
justification for performing the second bicassay lies in the belie that
mortality was a physical cause of suffocation, rather than a chemical one.
However, asstated in the ''Ecological Evaluation of Proposed Discharge of
Dredged Material into Ocean Waters, Implementation Manual for Section 103
of Public Law 92-532', the total effect of the dredged material is assessed
and it matters little from a regulatory viewpoint whether that effect is
due to the physical presence of the sediment or is due to some chemical con-
stituent(s) associated with the sediment carried beyond the site.'" There-
fore, since the critical solid phase bioassay revealed excessive mortality,
this office recommends that an alternative disposal method be choser.

Because of the assumed five year maintenance dredging scheme, the dredg-
ing and disposal of highly contaminated sediments will be a recurring and
extremely costly problem. In light of the results of the initial solid
phase bioassay, alternative disposal methods should be described and included
in any economic justification for this project.

As stated in the draft assessment, dredging will remove contaminated
sediment, possibly improving the local biota. However, this will exist only
temporarily due to the poor flushing action of the river, industrial run-off
from the surrounding area, influx of contaminated waters from Boston's Inner
Harbor and the Mystic River and bed load motion. In addition, the mooring of
250 boats will be a source of pollution which poor flushing will contain in
the marina basin. We feel that the location of public recreational facilities,
such as marinas, along available urban waterfront areas is a sound concept.
However, a marina located in the {sland End River, with the problems associated
with dredging and disposal of polluted sediments could be viable if the environ-
mental concerns, as listed, are properly addressed.

Location of a marina in such close proximity to large commercial vessels
will only serve to create a potentially dangerous problem. A description is
needed of plans eliminating potential conflicts between recreational craft
and commercial vessels.

Should you have any questions regarding our review, please contact
Mr. Richard Tomczyk of my staff.

Sincerely,
Edward J. Reilly
Assistant Secretary

EJR/RT :ke
cc: Russell Wilder, EPA
Russel! (wanowitz, DMF

Chris Mantzaris, NMFS
Gordon E. Beckett, USFWS
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Mr, Edward J. Reilly

Assistant Secretary

Massachusetts Coastal Zone lManagement
100 Cambridge Street

Boston, MA 02202

Dear Mr. Reilly:

Referenca is made to your letter of 22 Ayril 1900, concerning the
Draft Retailed Project Report for Island v’ River, Chelsea,
Massachusetts. 7The issues raised are addressed in the following
paragraphs.

Our recent conference ot bloassay/hioaccurmilation testing
brought out soue considerations which may have application to
this project. We will comsult with you and the other apencies
prior to undertaking further sampling and analyses.

On pare 1, paragraph 4, you question the adequacy of the analysis
of disposal alternatives. Disgposal options have been addressed
in the Environmental Assessment and Appendix 7 of the Draft
Detailed Project Report titled, “Analysis cf l'isposal of

Dredged Material.' Although Appendix 7 describes the procedures
and costs with disposal of the dredged material, a Lrief sumary
of the results of the analyses is provided below.

The project as proposed requires the removal of 64,100 cubic
yards of material from the access channel and 64,200 bubic yards
of material from the marina basin. The dredged material will be
dieposed of at the Boston Foul Area, located approximately 24
nautical miles from the project site., This method of disposal
was chosen due to the physical nature of the sediments found in
the Island End River. The silty-clay composition makes this
material snsuitable for beach nourishment, and land disposal

has been determined to be infeasible, as the following paragraphs
illustrate.
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Land disposal alternatives determined that the economic.
environmental, and social impacts were not acceptable for
implenentation. Presented in detail in Appendix 7, the annlyses
revealed the following constraints to this method of disposal.

A land site, removed from the Island End River, is not considered
feasible as the material contains coataminants. The Massachusetts
Departient of rnvironmental Quality Enrineering has indicated that
there is no arca in Eastern lasgachusetts approved to receive
material similar in nature to that found in the Island Fnd River,
In addition, the transport of large quantitics of naterial to a
distant site would cause significant adverse impacts and be
economically prohibitive.

As a corollary to the data presented above, land digposal at the
Chelsea laval Hospital site would encompass identical nerative
impacts associated with toxic substances. Fovever, even assuming
the material could be treated to meet the ‘lassachusetts Departnent
of Envirommental (Quality Engilneering disposal criteria, disposal
of appro:imately 130,000 cublc yards of wmaterial would seriously
disrupt the city's redevelopment nlans., As the only site availlatble
is tha pronosed marina site, disposal at this locatilon would
severelv impair the present construction plans and possilly neratc
the economic feasibility of constructing the marina and related
onshore support facilities.

A final disposal option considered was to utilize the South Boston
Container Terminal site being developed by the llagsachusetts Port
Authority. Communication with that agency revealed that the site
would not be capable of receiving any material until 1983 and then
could accommcdate only 10,000 cubic yards out of 2 total of 130,000
cubic vards,

Rased 2n tha above data, it was therefore determined that ocean
disposal was the only viable option for construction of the access
channel and marina basin.

On page 2, paragraph 1, you question the rationale for performing
a second biloassay. As was stated in the Environmental Assessment,
it was felt the cause of mortality in mysid shrimp exposed to the
solid phase test sediments was due to fouling or clogging of the
animals' respiratory organs by fine sediment particles. This
resulted in suffocation of the shrimp, a physical death. The
FPA/Corps Implementation Manual, discussing the solid phase
bioassay, states '...animals are used in a bioassay to provide a
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measurenent of environmental activity of tie chemécals found in
the material,” (page 16, paragraph 20) ond, "ihe solid phase
bioassay technique measureas the effects of chuiiicals assoclated
with this deposited sediment, vather tlun phvsical effects of
the sediment."” (page 20, paragraph 28). In outlining the
procedures to be followed for solid phase bloasuay (page Fl,
paragraph 1), the manual atates, “Severual benthic species are
allowed to establish themselves in an appropriate reference
sediment and are then covered with a lzver of tiie dredged
material being evaluated. Survival in the dredged material
relative to that in the reference sedirment centrol is used as
the primary biotie response criterion.” 7Tlis paragraph states
the rationale for repeating the solid phuse bicawsay. The first
bioassay test results were not evaluated with respect to a
reference sediment; the second test results were. As expected,
the second solid phase biloassay showed no scatlistically
significant difference in survival of orpanisms exposed to test
sediments from Island Ind River when couvared to organisms
exposed to reference sediments collected outsidc the Boston
Foul Area.

n page 2, paragraph 2, you ralse the question of the assumed five
year dredging scheme and recommend alternative disposal methods
should be included in the economic justification of the project.

Maintenance evaluation and costs are located in Appendix &4 of the
Draft Detailed Project Report. Eeconomic justification for the
project, as shown in Appendices 2 and 6, allowed for a higher per
unit cost recognizing the smaller amounts of material to be removed.
The report states, however, that maintenance of the project is
dependent upon the availability of maintenance funds, the
continuing justification of the project. and tle environmental
acceptability of subsequent maintenance drednine. - As this

office is not in a position to determine what disposal methods
will be deermed acceptable through the 50-year project life

from initial comstruction of the nrnjzct. anv ortempt to

address such 1ssues nust rightly be deferred until such time

as maintenance dredging is deemed necessary.

On page 2, parasgraph 3, you indicate that the »nroposal to allow
250 recreational boats will be a source of pollution which poor
flushing of the river will contain in the wmarina basin. The
Island End River has a mean tide range of 9.5 feet and a spring
range of approximately 11.0 feet. Based on the above tidal
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data, flushing action within the Island End River 1is considered
more than adequate to contend with the influx of approximately
250 recreational craft. In addition, dredging of the materisl
is not considered to be detrimental to the water quality of
Island ILnd River. As a corollary to the water quality concemn,
the Division of Water Pollution Control issued a Water Quality
Certificate relative to the project dated 3 March 1680.

In reference to page 2, paragraph 4, your concern about the
aspects of safety and potantial conflict is noted. On 9 August
1979, a meeting was held to discuss the issue of potential
hazards to navigation. A member of your staff was present at

the meeting, and all those in attendance agreed that the
recommended plan of improvement was the plan which best satisfied
all needs and requirements including safety. In addition, the
Draft Detailed Project Report addressed the concerns about safety,
as shown 1in Appendix 2, and Appendix 3 outlines the opinions of the
U.8. Coast Guard and the preference that organization has for a
separate channel. In a letter dated 20 February 1900, the U.5,
Coast Guard states that their preference for the selected plan

has been acknowledged in the report and thiat no further corments
are required. A member of your staff was also in attemndance
during the public meeting held at Chelsea City Hall on 19 February
1980. At that timwe. the issue of safety was discussed, and it was
stated that one of the criteria utilized in selecting the plan of
improveuent vas the issue of safety.

Thank you for your continued interest in the project. Should you
have any questions, please feel free to contact me at 894-2400,
extension 220, Mr. Steven Andon of my staff is coordinating the
investipation. lle can be reached at extension 550.

Sincerely,

MAX B. SCHEIDER
Colonel, Corpns of Engineers
Division Lurineer

cc: Ex_cutive Office
Coastal Dev. Br.
Reading File
Planning Div. File
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J.F. KENNEDY FEDERAL BUILDING, BOSTON, MASSACHUSETTS ¢..C3

September 29, 1980

Joseph L. Ignazio

Chief, Planning Division

U. S. Department of the Army
New England Corps of Engineers
424 Trapelo Road

Waltham, MA 02154

RE: EPA#8004
Dear Mr. Ignazio:

This letter concerns the proposed maintenance dredging of the Island End River
in Chelsea, Massachusetts.

As you are aware, our agency has been working and coordinating with your office
on this project. Presently, as part of the joint Corps of Engineers and EPA 1980
Boston Harbor study, a series of sediment samples (from the Island End River) have
been taken and are receiving biocassay and bicaccunmulation analyses for PCB's and
DDT by our lLexington Laboratory. Your agency is performing the Bulk Chemical
analyses. The current projected target date by our Lab for completion of the
sediment samples is October 6, 1980. Upon review of those test results and your
Labs test results, our agency will make its final determination of the accep-
tability of the material for ocean disposal.

If there are any further questions, do not hesitate to contact Mr. Melvin P.
Holmes at 223-5061.

Sincerely yours,

Gt ). Ml

Allen J. Ikalainen
Chief, Special Permits Development Section
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October 28, 1980

Mr. Steve Andon

New England Division

U.S. Army Corps of Engineers
424 Trapelo Road

Waltham, Massachusetts 02154

Dear Mr. Andon:

As you requested in our telephone conversation of
this date, I am writing you this letter which will
outline the various facets to the Chelsea Naval
Hospital Project and summarize the activities to
date.

The most complete description of the residential,
commercial, industrial and recreational activities
underway at the Naval Hospital is contained in "The
Development Master Plan and Feasibility Analysis"
which is attached for your review.

The site has been acquired by the Massachusetts
Government Land Bank (MCGLB) from the General Services
Administration. While the Naval Hospital was owned
by the MGLB, non-historical buildings within the
residential, commercial and industrial areas were
demolished, a water supply line was constructed and
certain necessary infrastructure improvements on
adjacent streets were completed. This program
amounted to slightly over $1 million dollars.

In early October, the MGLB transferred ownership

of the above-mentioned portions of the Naval Hospital
to the City of Chelsea. The mortgage obligation

of the City includes approximately $1.8 million
dollars for the purchase price and $1 million

dollars in preliminary site improvements.

The Metropolitan District Commission (MDC) acquired

150 Couseway Street/Boston Massachusetts 02114 /Telephone 617-742-6640
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Letter to Mr. Steve Andon
Page 2.

.

title to the recreational portion of the Naval |
Hospital, from GSA in early October of this year.
The master plan, engineering and construction
documents for the Park development are in the final
stages and are expected to be completed by the end
of the vyear.

The demolition bid package for the waterfront park
has been approved by the MDC and will be advertised
within two weeks.

The City has advertised for, and selected a contractor
who will undertake earth-work improvements, which

will commence in mid November. Final design for

the utilities and roadwork will be complete in

mid January of 1981, with construction starting

in mid March.

In support of this project the Economic Development
Administration has awarded the City of Chelsea a
$1,440,000 Public Works grant (June 13, 1979).

Also, the Department of Housing and Urban Development
has awarded the City a $6.7 million UDAG grant
(August 2, 1978).

The designated developer, Peabody Construction

Company, has a funding commitment from the Massachusetts
Housing Finance Agency for the construction of a 160
unit elderly building. The rehabilitation of the
historic buildings for residential use and the new
construction will begin in April of 1981.

As you can see, the project is coming together with
quite a bit of construction scheduled for the spring
of 1981.

The d-2dging of the Island End River and the subsequent
creation of a marina is an essential recreational/
commercial component of the Master Plan. It will be

an invaluable tool in marketing the housing units,

will complete the river edge improvements initiated

by the MDC and will provide a sorely needed public
marina facility to an older urban city with few
recreational amenities.

Should you require an additional information, do not
hesitate to call.

Yours very truly,

o
Terrghce Geoghegan
Vice'President

TG:efl
cc: Michael Glavin
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NEDPL-I 5 December 19080

Mr. Edward Reilly

Director, Massachusetts Office of
Coastal Zone Managemrent

100 Cambridee Street

Boston, MA 02202

Dear Mr. Reilly:

This letter is to request a Federal Consistency Neternination fror
your office on the proposed navigation 1imp rovements to Tsland Tnd
River, Chelsea, Massachusetts. A similar request for Federal Con-~
gsistency Determination was submitted to your cfflce in a letter
dated 6 June 1980, At the time of the initlal requeat your office
stated there was insuffictent information availakle to determine
vhether or not the Island Ind River project, as proposed, was con-
sistent with MCZ¥ polictes. (hile the informatfion you have ro-~
quested, sneecifically bloassay and bioaccurmulation test results,
are not yet avallable, we request you initiate vour agencv's 45-
day reviaew periocd now. In recent conversations between nerbers of
our staffsg it was determined that state policies allow for infor-
mation pertinent to the consiatency deterrination to be submitted
during that 45--day period. Tha biocassay and hioaccumulation test
results will Ye forwarded as soon as they are received hy this
offica. Should this information become svailable late in the
review period, this office acknowledgas that a two-week extension
is reasonable and will be eranted.

Copies of the Detalled Project Report prepared by our office on
this project were sent to your office in Jime of thias year. Review
of this document will show the project as described is consistent
with Massachusetts Coastal Zone Management Program Regulatory
Policies 1, 2, 4, 5, 7, 10, 11, 12, 13, 17, and 19. Specifically:
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NELPL-1 S Decerber 1980
Mr. Edwvard Reilly

Policy 1. Trotect wetlands and buffers.

Proposed Project. MNo dradging will occur in any wetlands.

Yolicy 2. Areas for critical environrental concemn.

Proposed Project. Island Fnd River is considered to ha a
stressed habitat as fllustrated by the
predominance of polvchaete worms and very
few shellfish. DUredeing this site will
not constitute disruption of a healthy or
cormercially valuahle environment. 1

Policy 4. Construction in vater hodles, erosion control
structures.

Propogsed Project. Approximately 690 feet of shoreline
stabilization will ke required to develop
onshore supnort facilitiea associated with
the access channel and marina, This
structure is not expected to alter tidal
flushing patterns or water circulation
patterns in the Yaland End Uatnary.

Policy 5. Dredriny and dredged material disposeal.

Proposed Project. Dredging will not cause floodin; nor
adversely affect flood atorage capacity
flushing rates, ambient salinity or
terperature, Turbidity levels will
terporarily increase as a result of
construction. 1Yo sirnificant adverse
effects on marine productivity are
expected as a result of dredging.
Siemificantly productive shellfish beds
will not be dfisrupted. 'ater quality
standnrds would be exceeded during
dredeing but should return to backsround
levels shortly after dredging i{s completed.

Dradging will be scheduled to avoid
conflicts with anadromous fish runs and
will not sienificantly interfere with
local recreational boating. Mechanical
dredring is plamed (as opposed to
hydraulic) because open water disnosal of
dredpged nediments 1s the preferred
altermative.

2
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NEDPL-Y 5 December 1330
Mr, Edward Reilly

Testing procedures to date have i{neluded
olutriate teat, bulk sediment analysis
bioassay and bloaccumulation tests.
These sediments are not considered
sultable for beach nourishment. The
Corps of Pagineers will comply with

the five conditions specified for

ocean disposal. Disposal 1s scheduled
for the Boston Foul Area.

Policy 7. Licensing port and hatbor develonment.

Proposed Project, This policy applies to commercial
development and use of port areas and
as such, {3 not anplicahle to the proposed
rocreational project at Island ¥nd River.

Policy 10. Conformance to existing air and water permit
requirements.

Proposed Project. The Corps of ¥ppineers has already heen
granted a Yagsachusetts Water CQuality
Certificate for the proposed dredeinn,
The proposed project 13 not expected to
violate air pollution standards nor will
it adversely impact any productive
wetlands.

Policy 11. Scenic rivers, outdoor advertiaing.

Proposed Project. This policy 48 not applicable to the
proposed dredging of Island End River,

Policy 12. Impacts on historiec districts and sites.

2roposed Project. The project as proposed will not adversely
4mpact any historic site. The Massachusetts
Mstorical Coreission, in a letter dated
28 February 1979, indicated that sipgnificant
historical and archeclnpical resources are
not likely to exist.

Policy 13. Impacts on public recreation beaches.

Proposed Project. Not applicahle. The nroposed project is
designed to provide reeveational boating in
en area that currently coes not offer public
recreation.

3
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NFDPL-~1 5 Decarber 1980
Mr., Edward Reilly

Policy 17. Funding erosion control measures.

Proposed Project. Yot apnlicable. The proieet will ucr

recuire irmlermentation of €lood control
measures,

Tolicy 19. Pundineg port and hartbor dredeine,
Proposed Project. 'The proposed rroject provides for
recreational boating in an area that
currently dees not offer such oprortunity

and which 1s considered ecclopiecally
unproductive.

Should you have any questionsa, pleasze feel free to contact re at
£894--2409, extension 222. Us. Yeoder of my staff coordinated the

investisation. Should your staff desire =orc infeormation, she
can be reached at extension 235.

Sincerely,

UILLIAM R, HODGSON | JR.
Colonel. Corpes of Fneineers
Acting Division Fnrineer
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%e ‘gommonweallé o/ ' Massachusells
Cecutive Uice of Guvirenmental ffacrs
100 Cambridge Shrect
Boston, Massachasetts 02202

COASTAL ZONE !
MANAGEMENT

—————

December 30, 1980

William E. Hodgson, Jr.

Colonel, Corps of Engineers
Acting Division Engineer

424 Trapelo Road

Waltham, Massachusetts 02154

Re: NEDPL-1 Chelsea, Island End River Navigation Improvements
Dear Colonel Hodgson:

Thank you for submitting the detailed federal consistency determination
for the referenced project. As you can see from the attached schedule we
have published notice of our review in the Environmental Monitor. We will
commit ourselves to reaching a decision as promptly as we can. However,
| note with some concern that you are experiencing delays in obtaining
bioassay/biocacumulation test results. We would appreciate beinn kept in-
formed on your progress in obtaining these results as we will require
from one to two weeks to adequately review them.

Please feel free to contact Mr. Michael Penney, of my staff, should
you have any questions about our review.

Sincerely

Ak

Edward J. Reilly
Director

EJR:MEP:bam
cc: Marita Yoder, Corps
Marjorie 0'Malley, CZIM
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Consistency Review Schedule

for a Federal Activity®

Review Step

1. Received the consistoncy
determination from aqency on

2

Submitted for publication in
earliest possible Environmental
Monitor (either 31stor 15th of
month}

3. Notice inviting comments and
opening 21 day comment period will
appear in Monitor on (either 8th or
22nd of month)

4. Comment period closes

5. Last day to inform agency of review
status or request extension (45
days from Step 1)

6. last day of extension review period
closes

Corps of Engineers - Chelsea Island
End River Dredging

Section 7.13 MCZM Requlations
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APPENDIX 4

ENGINEERING INVESTIGATIONS, DESIGN AND COST ESTIMATES

SECTION A

SELECTION OF CHANNEL CROSS SECTION ELEMENTS

CHANNEL CROSS SECTION

1. Side slope design criteria were as follows:
Ratio of horizontal to vertical below 2 feet below MLW: 3/1
Ratio of horizontal to vertical above 2 feet below MLW: 10/1

2. In developing these criteria consideration was given to exustmg slopes
in the bottom of the Island End River. In the portions of the river bottom
above MLW with muddy surfaces, the existing slopes generally do not ex-
ceed 10:1. Below the low water line, slopes of the existing dredged channel
appear to have stabilized at a 3:1 slope.

3. During the dredging process, no attempt would be made to grade the
side slopes to these design criteria. Rather, the slopes would be created

as shown in Figure 4-1. The channei would be dredged to an extra width
as indicated in Figure 4-1 (b), such that Area "A" would be equal to Area
"B". The slopes would then eventually stabilize themselves while preserv-
ing the desired 100 foot channel width.

4. Figure 4-1 (d) illustrates the impacts of the dredging on the intertidal
zones in the river bottom. Estimates of intertidal area removed and altered
were used as one measure of environmental impact of the dredging. It
should be noted that in many cases, "alterations" of intertidal zones will
actually have very minimal impacts. Any discussion of long-term slope
stabilization and construction cut/slope assumptions is almnst completelv
subjective and entirely academic in nature. The discussion presented in

the report presents one possible scenario of long-term slope development
and actually goes into the level of detail much too exacting in considera-
tion of the minimal data available and the obvious uncertainty in the
relative amount of disturbances that will occur in in situ soils during
dredging, bulking factors that may be realized, and overall soil behavior.
For a dredging project of this magnitude, the cost of obtaining sufficient
data to evaluate slope development would be excessive. During construction,
the specifications will simply call for a final channel dimension regardless
of the construction behavior of disturbed soils. The discussion of channel
cross~sections included in the report will be revised to indicate this
uncertainty and outline the "end product" type specifications that will be
used for the project.
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SHORELINE PROTECTION

Plans C and D would require the use of shoreline protection along a
portion of the eastern bank of the river. Revetment and bulkheads were
analyzed to determine the most effective form of slope protection.

Both revetment and bulkhead walls are commonly encountered in har-
bors. They can, however, present some safety hazards to small boats. The
hidden underwater portions of a revetted slope can damage a boat's hull if
it runs aground. This could happen due to a loss of power or if the boat
is operated improperly or carelessly. Provided the collision happened at a
low speed, damage would be minimal. All vessels in harbor areas should
operate at low speed. Therefore, for properly operated small craft or for
small craft that have suffered a loss of power, the dangers incurred by
collision with the hidden underwater portion of a revetted slope would be
minimized.

The use of bulkheads would minimize the potential for underwater
damage as the bottom adjacent to it could be of existing material. It would,
however, present another potential safety problem. If a boat were to sink
near the bulkhead, the occupants would not be able to safely scramble
ashore, as they could not climb up the vertical bulkhead wall. Inexperienced
operators might also mistake the bulkhead for a docking facility resulting in
possible groundings.

Bulkheads would be considerably more expensive than revetment. The use
of bulkhead rather than revetment would add approximately $100,000 to the
cost of Plan D. This additional cost does not appear to be warranted based
upon safety considerations.
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CHANNEL SIDE SLOPES

Existing Boftom— ——

-2 MLW—

a) lopes desired for long term stability
° |
Proposed channel limit
—— /
Arec "A" equals area "B"
b)
r,l Actual dredging limit
Proposed channel limit
Material will slump into cut from top of
¢) slope stabilizing naturally.

:Pnpoud channel limit

Existing Bottom
MLW -\—¥

After

Dredging Bottom

MLW line— ~-Edge of bottom
after dredging disturbed by dredging

Intertidol———Intertidal ——¢
Zone Removed |Zone Altered FIGURE 4-|
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SECTION B

SUBSURFACE TEST BORINGS

5. Test borings were taken at the locations shown in Figures 4-2,
to obtain an indication of subsurface conditions in the Island End
River.

6. As Figures 4-3, 4-4, and 4-5 indicate, the dredged material is
likely to be sand and silt that can be easily removed with a clam-
shell bucket dredge.

7. 1t should be noted that boring FD-~1l indicated the presence of
hard clay and gravel, which would require significantly more effort
to remove. However, as the selected channel alignment does not
impinge on this area, the assumption of easy removal is based on
the data presented in borings FD-2 and FD-3.
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SUMMARY OF TEST BORING* FD I

Elevation of Top of Boring MLW Hommer Weight 350
Elevation of Bottom of Boring-I10 Hammaer Drop 18"
DEPTH BLOWS | | ASSIFICATION OF MATERIAL

o PER FT
] PUSHED WiTH . )
—ease oY nanD Black organic som.iy clay with
10 ——50SHED WITH OIF shell fragments with petroleum
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-zo . a .
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] 16
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¥ Boring corducted by US Army Corps ot Engmeers, April 24,1979 Clossitication
of materiuis by USACOLE
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SUMMARY OF TEST BORING* F(2
Elevation of Top of Boring Haommer Weight 350
Elevotion of Bottom of Boring- -4 Hammer Drop
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Elevation of Top of Boring MSL

Elevation of Bottom of Boring- ii

SUMMARY OF TEST BORING* FD 3
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SECTION C

GEOLOGIC ANALYSIS

8. In October 1979, efforts were made to obtain subbottom information in
Island End River employing marine seismic reflection techniques.

9. Prior to mobilization, the reported presence of organics in the bottom
sediments at the site raised doubt if seismic relection methods would acquire
the desired subbottom information. The decay of these organic materials in

a low flow environment such as Island End River can introduce gas into the
pore spaces of the sediment. The resulting large acoustic impedence contrast
between the water and the gas-rich sediment causes most of the energy in an
incident seismic pulse to be reflected at the bottom allowing little or no
subbottom penetration., The series of test runs conducted from inside Island
End River out into the Mystic River with each of two seismic systems, a 3.5
kHz pinger and a high resolution boomer, indicate that this phenomena does,
in fact, occur at the Island End River site.

10. During the afternoon of 22 October 1373 and the morning of 23 October
1979, a number of runs were made with each system through the survey area

and out into the Mystic River. Records obtained with both systems were
consistent, Little or no subbottom penetration was observed in Island End
River until past the river's mouth adjacent to the Exxon terminal. Once into
the Mystic River, a number of subbottom reflectors were observed including an
apparent bedrock reflector. On reciprocal tracklines, essentially all these
reflectors could be traced across the Mystic River to the mouth of Island

End River where the record quality sharply deteriorated.

11. At the entrance to Island End River where the last high confidence
detection of subbottom reflectors can be made, the apparent bedrock reflector
can be traced to within approximately five feet below the bottom. As it was
not possible to develop subbottom penetration within Island End River, no
further information regarding the elevation of the bedrock could be obtained.

12. As an alternate approach to obtain subbottom information at this site,
jet probing was conducted at two locations within the survey area. The first
location was approximately 182 feet from survey station "K" and 900 feet from
Station "J". The second was approximately 315 feet from station "J" and 510
feet from station "H",

13. Probe No. 1 was conducted in approximately 11 feet of water and penetrated
9 feet below the bottom without resistance. The material probed was a thick
black petroleum ooze. The second probe was conducted in 8 feet of water and
also penetrated 9 feet below the bottom at which depth refusal was encountered.
The probed material at the second location was a black organic silt and
although no sample of the resistant material was recovered, it is believed from
the "feel” of the probe that the material was not bedrock but a coarse gravel
or till. As an added note, noticeable "gas" discharge was observed at each




of the probe locations substantiating the original hypcthesis that
gas was present within these sediments and was the probable cause for
the lack of subbottom penetration.

14. Based upon the conditions observed on site, it has been

determined that the physical sampling techniques, described in Section R
of this appendix, represented a viable alternative in developing the
subbottom information required.
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SECTION D

DREDGING COST ESTIMATES

15. Dredging of a channel in the island End River will be affected by the

need to schedule the work according to the height of the tide. The present
shallow depths in the river will affect the types of dredging equipment, the
methods of dredging and the project cost.

16. Typical equipment that could be used for this project include:

- A sixyard clamshell bucket dredge on a small barge (up to one
hurdred forty feet by forty feet with a six foot draft).

- Two 2,000 yard scows drawing about two feet when emply and
about sixteen feet when fully loaded.

17. Different procedures would be required to dredge various portions of
the channel.

18. The dredge, working upstream, could cut the channel to the desired
depth from the mouth of the river to the point about eleven hundred feet
upstream where the channel makes a bend and the adjacent deepwater chan-
nel ends. The scows would be floated alongside the deeper water that
would not have to be dredged. In general, the scows could be fully loaded
under alt tide conditions. This part of the job consisting of approximately
12,000 cubic yards would be conducted fairly routinely.

19. Upstream of the end of the commercial channel, the small boat channel
would be dredged in two cuts. The dredge, working upstream, would clear
the channe! to a portion of its width to its full depth. Because the dredge
barge would have a draft of only six feet, it would clear its own path as it
advanced. The scows, however, would have to be locaded next to the
dredge where insufficient depth is available. Current bottom elevations
range from about 2 to +2 MLW. Since the scows would require two feet of
water, even when empty, they could not be loaded at low tide. At high
tide, there would be only about eight to twelve feet of water where the
scows would be loaded. Therefore, they could not be locaded to their maxi-
mum capacity, even at high tide. The most efficient way of loading the
scow would appear to be to bring in an empty scow at low tide and fill it
with the rising tide. It would then be floated out at high tide.

20.  After the first fifty foot wide cut has been made, the dredge would
clear the other half of the channel while the scows are loaded in the pre-
viously dredged half. While the scows would now have six feet of water at
MLW, it would still be necessary to work around the tides to some extent.

21. Disposal of the dredged material will take place at sea. Appendix 7
contains a detailed analysis of dredged material disposal options.

22.  The nature of the dredged material is expected to be primarily mud.
However, one of the test borings indicated a layer of dense gravel till
at five feet below MLW. If such material is encountered, it will tend to
reduce the dredging rates.




23. Under normal conditions, a productivity of 5,000 (30% downtime) cubic
yards can be achieved be a dredge with a 6 cubic yard clamshell bucket.
This 5,000 cubic yard valve assumes a 60 second cycle time and accounts

for 30 percent downtime for maintenance, moving from the channel to allow
ships to pass, and other standard interruptions of normal operations.

Based on the need to work the tide levels and the possibility of encounter-
ing gravel, a productivity of 2,000 yards per day has been estimated for
this project. Tables D ? and D-2 show the estimated cost per cubic yard for
dredging in the Island End River.
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TABLE 4-1
DREDGING COSTS
(Based on 6 days/week - 3 shifts per day)

WAGES:
Dredge 8500
Tending Boat 4300
welder 100
3 Rodmen 1700
Boat 1 7500
2 Scowmen 1600
Subtotal $ 23,700
(Iinsurance and Benefits) X 1.5
Subtotal $ 35,550
EQUIPMENT:
Dredge 8600
Tending Boat 4000
Boat 1 6800
2 Scows 10000
Miscellaneous 300
Outboard 200
Office 3000
Subtotal $ 32,900
SUBSISTENCE: $ 1300
Subtotal $ 69,750
(Profit & Overhead) X 1.2
TOTAL $ 83,700 (Per Week)

COST PER CUBIC YARD

$83,700 6 days/week $13,950/day

week

Assuming 2,000 cubic yards/day

$13,950/day = $6.98/yard
2,000 cubic yards/da or SAY $7.00/yard

Mobilization/Demobilization costs are not included in the above
estimate. These costs are estimated at $25,000 (Lump Sum).
Additional per yard costs for Mobilization/Demobilization are
equal to $25,000/total yards.




TOTAL MOBILIZATON/DEMOBILIZATION COST = $25, 060

Amount of Additional Estimated
Dredging Mob/Demob. Total
Cu. Yds. Cost Per Yd. Cost Per Yd.

Plan A 52,000 $0.48 $7.50

Plan B 64,000 $0.39 $7.40

Plan C 90,000 $0.28 $7.30

Plan D 110,000 $0.23 $7.25

INCLUDING COSTS OF MOBILIZATION/DEMOBILIZATION

TABLE 4-2

ESTIMATED DREDGING COSTS PER CUBIC YARD
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SECTION E
MAINTENANCE DREDGING

24, Following initial dredging, the channel will tend to shoal or fill in,
over time. Thus, periodic maintenance dredging will be required to pre-
serve the desired channel depth. Shoaling of the channel will occur for
two reasons:

- Settiement of side siopes
- Deposition of sediments from upland runoff

25. Although channel side slopes will be designed in such a way to en-
hance long term stability, changes in the bottom contours will occur over
time resulting in gradually flattening of the slopes. Strong wave or cur-
rent action occurring during storms may result in the movement of bottom
sediments of a silty nature. The propeller wash produced by tugs and
wakes of passing boats will also tend to disturb the river bottom, resulting
in redistribution of material.

26. The river will also tend to shoal due to settling of solids carried into
the river by storm drainage. The culverts which empty into the upstream
end of the Island End River carry drainage from an area of approximately 2
square miles.

27. Portions of this drainage area consist of unpaved streets and parking
areas, railroad yards, industrial sites and undeveloped areas. Those sites
which are not paved or protected by vegetation, could contribute sedi-
ments to the stormwater runoff, despite the fact that the area is generally
flat.

28. Erosion of the banks of the river will also tend to contribute to sedi-
mentation of the river. At the present time, portions of the Chelsea shore-
line exhibit erosion problems. Because both the tidal and downstream flow
currents in the river are quite slack, sediments washing into the river will
tend to settle on the bottom rather than being carried out of the river
basin.

29. |n order to estimate the rate of shoaling in the river, hydrographic
surveys taken in 1979 were compared to surveys taken in 1975. Cross-
sections from each survey were plotted and estimates were made of the net
quantity of material that had settled in the river bottom. This analysis
indicated that over a four year period 79,000 cubic feet of material was
deposited over an area of 255,000 square feet. This indicates a shoaling
rate of approximately 1" per year.

20, This shoaling rate, however, underestimates the rate at which shoaling
will occur in a newly dredged channel. In addition, the 1975 hydrographic
survey covered only the lower part of the river. The comparison of the
two surveys and the calculated shoaling rate is therefore based only on that
part of the river. More rapid shoaling is likely to take place in the upper
part of the river where sediments from runoff will be deposited.

31, For the purposes of the cost estimates, an annual shoaling rate equal

i




to 4% of the initial dredged volume has been used. Based on a 6 foot
channel depth, this rate would mean a decreace in channel depth by
approximately 2-1/2 inches per year. Based on this rate, the one foot
overdredge would be eliminated in about 5 years. Therefore, maintenance
dredging would be required at 5 year intervals to maintain the desired
channel depth.

4-11




TABLE 4-3

MAINTENANCE DREDGING COSTS

Plan B
Annual Amount = 2600 c.y.
Amount in 5 years = 13,000 c.y.

ASSUMING AN EFFICIENCY OF 80%

5,000 c.y./day X .80 4,000 c.y./day

12,000 c.y./4,000c.y./day 3.2 days
4 days X $14,000/day = $56,000
+ Mob/Demob. 25,000
$81,000
$81,000 ~ 13,000 c.vy. = $6.23/c.vy.
6.23 X 1.3 = 8.10
SAY $8.00/c.vy.
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APPENDIX 5

CULTURAL AND NATURAL RESOURCES

1. This appendix contains information pertaining to the natural and
cultural conditions existing within the Island End River and within
the general vicinity of the project area.

CULTURAL RESOURCES

2. The Chelsea Naval Hospital property constitutes a significant
cultural resource, demonstrated by its nomination to the National
Register of Historic Places. The land on which the hospital was
constructed was the site of early settlement. Records show that
the Samuel Maverick Palisades House was fortified against Indian
attack in 1625, The hospital site was the terminus of Bay Colony
Road (now Broadway). the first county road in Massachusetts. The
Hospital property was the landing site of the first ferry service
between Chelsea, Charlestown, and Boston.

3. The original main hospital building was completed in 1835 at the
base of the hill facing the Mystic River. In 1836, land was turned
over to the Bureau of Ordnance for construction of an ammunitions
magazine. Buildings two and three were constructed as magazines at
a location on the western side of the property near the Island End
River. Behind these two buildings, a pier was constructed in the
Island End River. It is thought that the USS Constitution was among
the ships that were stocked from these magazines; hence, buildings
two and three have been termined the USS Constitution Magazine.
These buildings, along with the original hospital building, the
Commandant's House, and the 1859 Marine Hospital constitute the five
buildings on the site that are considered to be of special historic
significance. Exhibit 5-1 is a copy of the nomination papers to
the National Register and contains detailed background information
on the historical importance of the Naval Hospital Area.
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Naval Hospital Boston
7. DESCRIPTION (cont.)

the roof. The roof is pyramidal with 5 dormers in front, apparently added
after 1836, the center one being three narrow windows wide; the others being
standard width windows. There is a skylight on the Eastern roof, reputed to
be over the old surgical ward. There are ventilation flues on western end of
main building, 2 closely spaced dormer windows on west end. The 1903 attach-
ment to the north has a pitched roof with no dormer.
Facade: gable end on West
relatively flat facade with center double-window bay on three
floors as shallow octagonal inset.
Windows: on Western half of main building, 2 bays across
Northern addition has pitched roof, interiot’chimney, 3 narrow bays wide,
4 bays deep :
Coursing: granite
Fronts on river and is on southern exposure of the hill. Built to accom-
modate 100 patients.
Since 1915 has housed personnel assigned to the hospital; now serves offi-
. cially as Bachelor Officer Quarters.
See Attached Picture

Buildings 2 and 3 of Naval Hospital Boston date back to about 1836; in 1833
a Naval Appropriation Act had transferred to the Bureau of Ordnance an area of
land for a Magazine Site., Building 2 of huge granite, rough ashlars, was

divided by two longitudinal brick walls and the original roof, still intact, i%

of brick, in long arches toward the center, except the central area which is off
brick, but of the ''dome" type, numerous small domes of about 1 foot in diametern
A slate roof of the 2-way slope supported by structural steel has evidently
been added in comparatively recent times and the building is now so designed
that explosion will be directed upward through the roof, rather than outward
through the walls,

Bullding 3 was of same construction and was used during the period the
Radio Station was used at this site; it was converted and used as quarters for
Chief Radio Operator.

These were transferred back to the Naval Hospital in February 1931 and are
now used as storerooms.

Building 59 of Naval Hospital Boston, now in use as Bachelor Enlisted
Quarters and undergoing interior modernization, was completed in December 1857
as a Marine Hospital, for which Congress sold 10 acres of the Naval Hospital
site to the Treasury Department for $50,000. The brick building cost was
$393,452.48. There were originally three stomes above a basement, but after
1866, a fourth story was added by the adoption of a "French" or mansard roof,
allowing the use of the attic. In 1939, a severe hurricane tore the slate
roof off and uprooted 69 trees. The dormers have subsequently been altered
to shed-type.

The original design provided for a central building 80' long, 50' wide with
wings on each end 100' long and 30' wide. On both the facade and the rear

(cont.) GPO 921.724
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Naval Hospital Boston
7. DESCRIPTION (cont.)

elevation the first, second and third floors with 8 rounded arches in each had
arcades extending between the two protruding wings. The facade arches a~e now
glassed in, There appears to be a single exterior chimney extending through
the roof on the left wing. Although much of the original iron work is still
in eifdence, around the entrles, it was discovered at an early date that flaws
in the windows and cast iron roof permitted seepage and a new roof was pro-
posed. The storeroom and laundry to the rear are brick; the stable, isolation
ward and gate house were frame. Subsequently, the stable and storeoom have
been converted to other uses. The building even as it now stands reflects the
19th Century's experimentation with iron columns; and the arcades and curved
dormer windows of the mansard roof reflected the French influence of that
period. .

In June 1940, the building was released to the Navy Department oncg more.
There are a number of other bulldings in the Naval Hospital Boston Historic
District over 50 years of age but it is believed that the five discussed above
are of primary historical importance. As a matter of general interest, how-
ever, some of the other bulldings and their dates are:

The Red Cross Building 1918
The Enlisted Men's Club 1920

The Maintenance Garage 1900
The Paint Shop 1918
The Waves Quarters 1900
Quarters B § C 1907
Quarters O & P 1900
Quarters T & U 1900
Quarters H 1910
Quarters D § E 1927
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GTATEMENT OF BIGNIFICANCE

Naval Hospital Boston is the oldest Naval Hospital in continuous active
service in the United States. Historically, apparently referred to as
""Naval Hospital at Charlestown (Chelsea site)," then as Naval Hospital,
Chelsea, and currently as Naval Hospital Boston, Chelsea. The current 1
designation was effected in order to indicate the proximity of the Naval
Hospital facilities and training programs to the acknowledged outstanding
Eedical environment of Boston and thus attract potential Navy doctors to
the Chelsea duty station.

Currently, Naval Hospital Boston comprises numerous buildings. Building
1 is known to have been commissioned and opened January 7, 1836, one of the
first three hospitals authorized specifically to accommodate Naval personnel
who until that time had been treated at Marine hospitals, supported in large
part by personal taxes levied on Naval personnel (twenty cents a month from
pay of every officer, seaman and marine in the naval service). Naval
gersonnel were dissatisfied with what they considered meager facilities of
he Marine Hospital and often deserted rather than use the facilities.

The acreage of the district is directly traceable to Samuel Maverick

d was the site of the first permanent settlement in the Massachusetts Bay
olony in Boston Harbor; i.e., SamueliMaverick's Palisades House, which
ecords show he fortified in 1625 against the Indian attacks. The hospital
ite was the terminus of the first county road in the Colony -~ the Salem
urnpike, now Broadway in Chelsea; also, it was the site of the landing of
he first ferry between Winnisimmet (now Chelsea), Charlestown and Boston,

ay 8, 1631, The toll gate was at the entrance to the hospital grounds and !

ecords indicate some disagreement as to the right of way. It is believed
hat the site was occupied in 1775 by the left wing of Washington's army;
ikewise, the people of Chelsea are reputed to have gathered on the site to
atch the Battle of Bunker Hill in progress across the Mystic River on June
7, 1775; many of the wounded were brought back to the hillside by boat.

In 1811, Congress authorized withdrawal of the Naval Portion of the tax
onies collected from sea-going personnel ($50,000) and transferred it to a
aval Hospital Fund. The Secretary of War, the Secretary of the Navy and
he Secretary of the Treasury were directed to administer the fund as a
oard of Commissioners. On July 10, 1832, Congress made the Secretary of
he Navy the sole trustee and also provided for the construction of Naval
ospitals at Charlestown, Mass. (Chels?a site), Brooklyn, N.Y., and Pensa-
ola, Florida. o .

On September 23, 1823, Dr. Aaron Dexter, a Boston physician, sold
pproximately 115 acres for $18,000 to the Commissioners of Naval Hospitals;

ecause of uncertainty as to the legality of the transaction, on 4

fcont )
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8. SIGNIFICANCE ({cont.)

December 1826, Dr. Dexter agair d:eded the same site to "The United States of
America." The Massachusetts Legisliature ceded to the United States jurisdic-
tion over the site on 20 February 1828, reserving the right to serve its civil
and criminal processes.

In 1832, $26,000 was appropriated out of U. S. Treasury for construction
at Charlestown, Mass. (Chelsea site) because in the War of 1812 money of the
Naval Hospital Furd had been used for othar purposes; and the Treasury appro-
priation was a form of retribution with qd exact accounting. Cther sums were
appropriated in 1835 and 1836 and 1837, at which time $2750 was included for
the Magazine, :

The physica. features of Dr. Dexter's land were of great value in estab-
lishing the hospital there. It was high (112' above sea Tevel) and accessible
to good water transportation, being right on the Mystic River and one terminus
of a ferry, and to good land transportation, being at the end of the Salem
Turnpike. 7he site was ideal and in selection of the appropriate site for
the Marine Hospital to be built, the Cellector anl Hospital Agent of the Maring
tiospital wrote to the Secretary of Treasury in December 1854, '"As regards
accessibility, airiness, salubrity, ani isolation, they (the grounds owncd by
Naval Hospital in Chelsea) are all that could be wished." Westerly breezes
from the river and the hospital is protected by the hill from the NE storms
which prevail for six months of the year. Water is supplied from the Mystic
reservoir and is abundant in quantity and very good in quality. The atmos-
phere was thus considered clean and healthy, and the institution later proved
to be the only naval hospital on the entire Atlantic coast absolutely free
from malarial poison.

In 1836 ground was turned over to the Bureau of Ordnance for a Magazine,
The Buildings 2 and 3 were built as magazines and also subsequently used in
connection with a radio station established on the hospital site and subse-
quently discontinued and now used as storerooms. It is believed that the
Constitution was loaded with ammunition directly from these magazines. The
Bureau of Ordnance returned the property to hospital cognizance in 1911,

In the middle of the 19th Century, 10 acres were sold to the Treasury
Department as the site of a new Marine Hospital Building (the forerunner of
the Public Health Hospital) which was completed in December 1857. The building
has had some alterations through the years, e.g., a fourth story added in 1866
and a new roof after the 1938 hurricane, but the basic design is reasonably
intact, The building, which in time of need also served the overload from the
Navy Hospital, was returned officially to the Navy Department and has since
been used as Bachelor Enlisted Quarters.

Many other buildings (both temporary and permanent in structure) have been
erected on the site; the current main hospital building - Building #22 - was
completed in 1915, just in time to struggle with the very severe flu epidemic
of 1917,

GPO 221.72¢
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NATURAL RESOURCES

TCPOGRAPHY AND GEOLOGY

Az one time the Island End River drained an extensive salt marsh
which occupied presently developed arecas of Everett and Chelsea. Th
river fecrmerly followed a course which curved to the west from its
present terminus and then in a semicircle back again to the east to
ar area of the Naval Hospital. Figure 5-1 shows the former course of
the river as it avpeared in 1884. Over the years, the marsh was
filled in to provide land for urban development, reducing the river
to its present size. Mcst of the land to the north and the west of
the river is therefore reclaimed land. The land is relatively flat
and lies at an elevation of fifteen to twenty feet above MLW. The
fill consists of miscellaneous material such s sand, dravel, cinders
and rubble in a layer up to fifteen feet thick.

[

5. PBeneath the fill there is apparently a la,er of soft hishly
organic silt and peat which formed by natural surficial deposition

of alluvium in the saltwater marshes. These strata generally varv
from two to twenty feet in thickness. Beneath th= surface strata of
silt and peat there is reportedly a layer of Boston Blue clay, ranging
from fifteen to one hundred ten feet in thickness. Strata thickness
increase to the west. The clay was deposited by the Wisconsin Glecier
in adjacent morainal pools. Figure 5-2 illustrates the surficial
geological features of the project area.

6. Dense glacial till consisting of sand and gravel with cobbles
and bolders is found beneath the Boston Blue clay layer. To the
west and north of the river the till is generally located at depths
of sixty to one hundred feet.

7. To the east of the Island End River, at the location of the
Chelsea Naval Hospital grounds, the topography and subsurface
conditions change radically. The Naval Hospital site occupies a
glacial drumlin rising about one hundred twenty feet above MLW.
From the highest point of the site the ground slopes regularly to a
flat area along the southwestern and western part of the property
bordering the Island End and Mystic Rivers, The flat area extends
inland from the shoreline at an elevation of twenty feet above MLW.
A steep bank drops from this flat area to the edge of the river.




- * )

8. Subsurface conditions in the Island End River are likely to vary from
east to west. To the east the glacial till is found close to the surface of
the ground, and some boulders are visible in the river bottom and aiong
the bank at the eastern edge of the river. The layer of till siocpes down-

! ward to ‘he west and is found at significant depths to the west of the
river.

\
{ 9, CLIMATE, WAVES, CURRENTS AND TIDES

The climate of the project is affected by its proximity to the Atlantic
Ocean. Temperature ranges are moderated somewhat by the ocean and
average from twenty-eight degrees Farenheit in January to seventy-one
degrees Farenheit in July. The prevailing wind direction is northwest while
predominant summer winds are southwest. Occasionally, hurricanes and
other severe storms have entered the area.

10. lcing of the Mystic River and Boston Harbor occurs during the colder
winters with ice occasionally remaining for a period of one or two months.
The Harbor is often ice-free during milder winters.

11. Mean tidal range in the Island End River is 9.5 feet with a spring
range of approximately 1.0 feet. Storm water levels of up to 3 feet above
mean high water (MHW) are are likely to occur during winter northeast
storms. Low tides of 2.0 feet below MLW occur regularly with the average
yearly lowest tide of 3 feet below MLW. Extreme low tides are likely to
occur in winter months when strong northwest winds drive the water off-
shore.

12. Current velocities in the Island End River and the Mystic River are
low. Maximum tidal currents are about |.5 knots. Due to short fetch length,
wind wave heights are generally limited to less than two feet on the Mystic
River and substantially less on the more sheltered Island End River. The
most common wave action results from the wakes of passing vessels.

13. ENVIRONMENTAL SETTING

The Island End River is a tidal estuary approximately three thousand
feet long and about four to five hundred feet wide at MHW. At the north_
ern end of the river, the inlet narrows to about one hundred feet in width.
Two large corrugated steel arch culverts outfall into the river at the up_
stream end.

14. The river is generaily shallow and the bottom slopes gently to the
commercial channel. Dredging has created steep side slopes and an average
water depth of twenty-four feet below MLW in the shipping channel along
the Everett shoreline. The channel is approximately 1400 feet in length and
varies in width from about two hundred fifty feet at its entrance at the
Mystic River to about one hundred feet at the northern end. This channel
was dredged in the early 1900's to provide access to wharves of the Eastern
Gas and Fuel Company in Everett. Maximum surveyed depth in the channel
is twenty-nine feet with a controlling depth of twenty-four feet at mean low
water. The channel serves barges and freighters frequenting the indust-
ries along the Everett shoreline.

15. To the east and north of the channel, the river bottom ranges from
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two to four feet above MLW. At low water the river bottom forms an ex-
posed mud flat. To the north, the mud flat averages 400 feet i width and
is divided by a meandering stream about twenty to thirty feet in width and
two feet deep. To the east, the bottom rises gently for two hundred feet
across the river to the Chelsea shoreline where a steep bank climbs to an
elevation of fifteen to twenty feet.

16. The present shoreline of the river generally borders tandfill arcas.
Little marine growth was observed in the intertidal zone. North of the
Coldwater Seafood wharves the shoreline consists of deteriorated cargo
wharves, timber retaining walls, and banks of fill consisting of rocks and
rubble such as broken concrete and bricks.

17. The largely undeveloped eastern shoreline bordering the Naval Hospital
site generally consists of a steep bank extending from a mud flat at an ele-
vation of approximately four feet above MLW to a level grassy area al an
etevation of fifteen to twenty feet MLW. This bank is retained by a seawall
along the first several hundred feet of the Naval Hospital shoreline near the
river's mouth. North of the seawall the unprotected bank is eroding and
localized areas are undercut between the high water line and the top of the
bank. Rocks and large granite blocks have been dumped in the past along
the bank in an apparent attempt to stabilize the shoreline in certain places.
Refuse such as old tires, paint cans and rotting planks are visible along
the shoreline.

18. At about 1500 feet from the mouth of the river, a pier constructed of
granite blocks extends about fifty feet into the river. The pier is adjacent
to a former magazine building on the Naval Hospital grounds which was

used to transfer cargo to ships in the 1800's. At one time, a timber finger
pier extended beyond the granite blocks to the middie of the river. Present-
ly, there remains no evidence of the timber pier.

19. The steep bank continues along the eastern shoreline for another five
hundred feet. Beyond that is a level marshy area at an elevation just
above high water level. This area extends about one hundred feet back
from the edge of the river and is thickly covered with saltwater marsh
grasses. Other vegetation found along the eastern shoreline includes a
number of large willows, sumacs, locusts, poplars and wild cherries.

20. MARINE LIFE

Because the Island End River is polluted, the species found there tend
to be poliution tolerant. Near the mouth at the Mystic River, greater
volumes of water in the tidal flows provide a cleansing effect. A greater
diversity of species is found there.

21. The bottom sediments in the intertidal zone consist of an upper layer
of soft mud up to one and one-half feet in thickness. The mud has a high
content of organics and is polluted with high concentrations of heavy metals
and petroleum residues. Clamworms, which are pollution tolerant, were
found in higher concentrations near the channel in the upper part of the
river. Clamworms were also found throughout the intertidal zone in the
lower part of the river. Toward the mouth of the river, less tolerant
organisms, such as soft-shell clams, blue mussels and barnicles were found
in the intertidal zone. These species were not in evidence further up-
stream.
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22. As stated in the Environmental Assessment and supplemented by
data located in Appendix 7, it has been determined that ocean
disposal is the most viable disposal alternative available.

23, To dispose of dredged material in an open marine environment, :
specific tests and analyses were required. The tests were conducted !
to determine if the material located within the Island End River
would severely impact or disrupt those organisms located within
the proposed disposal site. As the following sections indicate,
disposal of dredged material within the Boston "Foul" Area is
environmentally acceptable.

24. The following data are presented in three sections. Section A,
performed in July 1979, analyzed the Benthic Macroinvertebrate

Samples taken in the Island End River and Sources of Water Quality

Data in Boston Harbor. Section B, performed in May 1979, is the
"Ecological Evaluation of Proposed Oceanic Discharge of Dredged
Material from Island End River." Section C, performed in October

1979, is a supplemental report to Section B. The solid phase

testing was determined to be inconclusive and under the recommendations
of the Environmental Protection Agency, this aspect of the test was
repeated.
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1. BENTHIC MACROINVERTEBRATE SAMPLES

A. Methods

Ten samples of the bottom sediments of the Island End River
were collected with an Ekman dredge on May 30, 1979. Samples
numbered 01 through 05 were collected at Station 1 in the
proposed channel while samples numbered 06 through 10 were
collected at Station 2 in the proposed turning basin. At
each Station, the 5 samples were collected within a 20

foot diameter circle. Station locations are indicated in
Figure 1, Map of Island End River.

Samples were returned to the laboratory for the separation,
identification and counting of benthic macroinvertebrates.
Methods used are detailed in APHA et al., 1976, Standard
Methods for the Examination of Water and Wastewater and in
Weber, I.C., 1973, Biological Field and Laboratory Methods
for Measuring the Quality of Surface Waters and Effluents.

B. Data

The identification and population density (number per square
foot) of the benthic macroinvertebrates found in each sample
are given in the following data sheets.
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BENTHIC ORGANISMS

NUMBER/SQUARE FOOT

Polychaeta

Nereidae 2320

Capitellidae 1872

Spionidae (Polydora) 496

Phyllodocidae 4

Sabellidae 16

Oweniidae 0

Other 4
Nematoda 8
Turbellaria 36
Hydrozoa 0
Crustacea

Amphipoda 8
Mollusca

Bivalvia 0
TOTAL BENTHIC ORGANISMS 4764

STATION NO. 1 , SAMPLE NO.

NEW ENGLAND RESEARCH, INC.
WORCESTER. MASSACHUSETTS

Project 126
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BENTHIC ORGANISMS NUMBER/ SQUARE FOOT
Polychaeta ‘
Nereidae 3152
Capitellidae 1752
Spionidae (Polydora) 760
Phyllodocidae 0
Sabellidae 16
Oweniidae 0 1
Other 16
Nematoda 256 ]
Turbellaria 16
Hydrozoa 0
Crustacea
Amphipoda 0
Mollusca
Bivalvia 0
TOTAL BENTHIC ORGANISMS 5968

STATION NO 1 SAMPLE NO. 02 NEW ENGLAND RESEARCH, INC.
’ ’ ’ WORCESTER, MASSACHUSETTS

Project 126
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BENTHIC ORGANISMS

*

NUMBER/ SQUARE FOOT

Polychaeta
Nereidae 2648
Capitellidae 1024
Spionidae (Polydora) 320
Phyllodocidae 8
Sabellidae 0
Oweniidae 24
Other 0
lﬁ Nematoda 40
Turbellaria 0
Hydrozoa 0
Crustacea
Amphipoda 0
Mollusca
Bivalvia 8
TOTAL BENTHIC ORGANISMS 4072

STATION NO. 1 » SAMPLE NO.

NEW ENGLAND RESEARCH, INC.

WORCESTER, MASSACHUSEYTS
Project 126
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BENTHIC ORGANISMS

NUMBER/SQUARE FOOT

5-12

Polychaeta

Nereidae 2688

Capitellidae 2272

Spionidae (Polydora) 544

Phyllodocidae 16

Sabellidae 0

Oweniidae 0

Other 0
Nematoda 80
Turbellaria 16
Hydrozoa 0
Crustacea

Amphipoda 0
Mollusca

Bivalvia 0
TOTAL BENTHIC ORGANISMS 5616

STATION NO.

1

9

SAMPLE NO.

04

NEW ENGLAND RESEARCH, INC.
WORCESTER, MASSACHUSETTS

Project 126




BENTHIC ORGANISMS

NUMBER/SQUARE FOOT

Polychaeta i‘
Nereidae 2016
Capitellidae 2768
Spionidae (Polydora) 752
Phyllodocidae 32
Sabellidae 0
Oweniidae 0
Other 0
Nematoda 368
Turbellaria 0
Hydrozoa 0
Crustacea
Amphipoda 0
Mollusca
Bivalvia 0 ]
TOTAL BENTHIC ORGANISMS 5936

STATION No. ! , SAMPLE No. 05

NEW ENGLAND RESEARCH, INC.

WORCESTER, MASSACHUSETTS
Project 126




BENTHIC ORGANISMS

NUMBER/SQUARE FOOT

Polychaeta

Nereidae 2800

Capitellidae 5152

Spionidae (Polydora) 352

Phyllodocidae 48

Sabellidae 272

Oweniidae 0

Other 0
Nematoda 16
Turbellaria 16
Hydrozoa 48
Crustacea

Amphipoda 0
Mollusca

Bivalvia 0
TOTAL BENTHIC ORGANISMS 8704

STATION NO. 2 , SAMPLE NO.

NEW ENGLAND RESEARCH. INC.

WORCESTER. MASSACHUSETTS
Project 126

L




BENTHIC ORGANISMS

NUMBER/ SQUARE FOOT

Polychaeta

Nereidae 1984

Capitellidae 12320

Spionidae (Polydora) 80

Phyllodocidae 0

Sabellidae 208

Oweniidae 0

Other 1
Nematoda 0
Turbellaria 16
Hydrozoa 240
Crustacea

Amphipoda 0
Mollusca

Bivalvia 0
TOTAL BENTHIC ORGANISMS 14849

STATION NO. 2 , SAMPLE NO. 07

NEW ENGLAND RESEARCH, INC.
WORCESTER, MASSACHUSETTS

Project 126
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R ﬁ
BENTHIC ORGANISMS NUMBER/SQUARE FOOT
Polychaeta
Nereidae 800
Capitellidae 11296
Spionidae (Polydora) 48
Phyllodocidae 0
Sabellidae 0
Oweniidae 0
Other egg case (16)
Nematoda 64
‘ Turbellaria 16
Hydrozoa 48
Crustacea
Anphipoda 0
Mollusca
Bivalvia 0
TOTAL BENTHIC ORGANISMS 12272

08 NEW ENGLAND RESEARCH, INC.
WORCESTER, MASSACHUSETTS

STATION NO. 2 , SAMPLE NO.

Project 126
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BENTHIC ORGANISMS NUMBER/SQUARE FOOT
Polychaeta 444#
Nereidae 2240
Capitellidae 8640
Spionidae (Polydora) 64
Phyllodocidae 0
Sabellidae 32
Oweniidae 0
Other 0
Nematoda 0 {
Turbellaria 0
Hydrozoa 80
Crustacea
Amphipoda 0
Mollusca !
Bivalvia 0
TOTAL BENTHIC ORGANISMS 11056

STATION NO. 2 » SAMPLE NO.

NEW ENGLAND RESEARCH, INC.
WORCESTER, MASSACHUSETTS

Project 126
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BENTHIC ORGANISMS NUMBER/SQUARE FOOT
Polychaeta
Nereidae 928
Capitellidae 13216
Spionidae (Polydora) 32
Phyllodocidae 0
Sabellidae 16
Qweniidae 0 .
Other (egg cases) (64) |
l Nematoda 32
Turbellaria 0
Hydrozoa 32
Crustacea
Amphipoda 0
Mollusca
Bivalvia 0
TOTAL BENTHIC ORGANISMS 14256

STATION NO. 2 , SAMPLE NO. 10

NEW ENGLAND RESEARCH, INC.
WORCESTER, MASSACHUSETTS

Project 126




C. Interpretation

The populations of organisms found in the ten samples are
typical of those found in polluted marine ecosystems.
Noteable characteristics of these populations are the
relatively high density of polychaete worms and the absence
or low density of many other forms including molluscs and
crustaceans.

A comparison of samples from Station 1 (Samples 01-05)

with samples from Station 2 (Samples 06-10) indicates a

much higher density of Capitellidae at Station 2. The
Capitellidae are polychaete worms which tend to be pollution
tolerant, indicating that a somewhat more polluted situation,
exists at the upstream station.

The close agreement betWeen samples at a given station indicates
that fairly uniform habitat conditions exist in the bottom
sediments. At Station 1, the total number of organisms ranged
from about 4000 to 6000 per square foot. At Station 2 the

total number of organisms ranged from about 9000 to 15,000

per square foot, indicating more variation in these samples.

Visual examination of the sediments in the laboratory indicated
that all samples were composed predominantly of a very fine-
textured (probably silt to clay size), black, oily sediment.
Samples 01 through 05 contained some small rocks. Samples 06
through 10 contained few or no rocks, but did contain parts of
leaves, twigs and other fiberous organic matter. No chemical
or physical analyses were performed on any of these samples.
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2. LIST OF SOURCES OF WATER QUALITY DATA FOR BOSTON HARBOR

This list consists of two parts. The first part is
a bibliographic list of reports and other documents along
with a parenthetical note on the agency or company where
they may be obtained or reviewed. The second part is a
list of addresses of these agencies or companies.

A. Bibliographic List

Boston Harbor Associates. December 1978. Boston Harbor - An

Uncertain Future. Boston, Massachusetts. (Available from
Boston Harbor Associates)

Boston Harbor Coordinating Group (BHCG). October 1974.
Debris and Refuse in Boston Harbor: The Problem and
Solution. Boston, Massachusetts. (Available from BRA)

Boston Redevelopment Authority (BRA). January 1977. Charlestown
Navy Yard Urban Renewal Plan Amendment Final Environmental
Impact Report. Boston, Massachusetts (Available from BRA)

Commonwealth of Massachusetts, Department of Public Works,
Massachusetts Bay Transportation Authority. 1972. Draft
Environmental Impact Statement, Preliminary Location
Report, Program Package Evaluation, and Boston Transportation
Planning Review, Harbor Crossing. Boston, Massachusetts
(Available from BRA)

Duesik, D. and T. Najarian. 1971. "Water Quality Improvements
in Boston Harbor'" Chapter 5 in: Desik and Sorfert (eds):
Power Pollution and Public Policy., MIT Press. Cambridge,
MA. pgs. 242 - 281. (Available from MIT Press)

Ecolsciences, Inc. 1976. Proposed Sludge Management Plan,
Metropolitan District Commission, Boston, Massachusetts,
Volume I. Cambridge, Massachusetts (Available from MDC)

Ecolsciences, Inc. 1976. Proposed Sludge Management Plan,
Metropolitan District Commission, Boston, Massachusetts,
Volume II. Cambridge, Massachusetts. (Available from
MDC)
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Federal Water Pollution Control Administration (FWPCA).
May 1968. Pollution of the Navigable Waters of Boston
Harbor and its Tributaries - Proceedings of Conference
Held At Boston, Massachusetts on May 20, 1968. U.S.
Department of the Interior, Washington D.C. (Available
from NTIS)

Federal Water Pollution Control Administration (FWPCA).
October 1968. National Estuarine Pollution Study.
Proceedings of the Public Meeting Held At Boston,
Massachusetts on October 18, 1968, and Written Statements
Concerning Tidal Waters of Massachusetts. U.S. Department
of the Interior, Washington D.C. (Available from NTIS)

Federal Water Pollution Control Administration (FWPCA).
April 1969. Proceedings, Conference in the Matter of

Pollution of the Navigable Waters of Boston Harbor and
its Tributaries ~ 2nd Session Held At Boston, Massa-
chusetts on April 30, 1969. U.S. Department of the

Interior, Washington, D.C. (Available from NTIS)

Federal Water Quality Administration (FWQA). September 1970.
Water Quality Management Study, Boston Harbor Massachusetts,
Projections of Population and Municipal Waste Loadings.
Needham Heights, Massachusetts. (Available from NTIS).

Havens and Emerson, LTD. August 1973. "A Plan for Sludge
Management for the Metropolitan District Commission,"
Report to the Metropolitan District Commission Boston,
Massachusetts. Cleveland,Ohio. (Available from MDC.)

Havens and Emerson, Ltd. October 1974. Environmental Assessment
Statement for a Plan for Sludge Management. Cleveland, Ohiog.
(Available from MDC)

Hydroscience, Inc. 1979. Boston Combined Sewer Overflow Study
Harbor Model Calibration and Coliform Impacts and Assessments.
Westwood, New Jersey. (unpublished, available from MDC)

Hydroscience, Inc. 1979. Boston Combined Sewer Overflow Study
Harbor Model Results for Coliform Impacts and Assessments
Dissolved Oxygen and Total Suspended Solids Impacts.
Westwood, New Jersey. (unpublished, available from MDC)
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Lord, Sabin M., Jr. Robert C. Mcanespie, and Peter A. Dore.
April 1973. Boston Harbor Pollution Survey -1972. Part A:
Data Record of Water Quality and Waste Water Discharges.
Massachusetts Water Resources Commission, Division of
Water Pollution Control. Boston, Massachusetts (Available
from MDWPC)

Marine Environmental Services (MES). August 1976. Ecological
Field Survey in the Mystic River, Massachusetts. Hanover,
New Hampshire (Available at Boston Edison)

Marine Environmental Services (MES) November 1976. Ecological
Field Survey in the Mystic River, Massachusetts. Hanover,
New Hampshire (Available at Boston Edison)

Marine Environmental Services (MES). March 1977. Ecological
Field Survey in the Mystic River, Massachusetts. Hanover
New Hampshire. (Available at Boston Edison)

Marine Environmental Services (MES). June 1977. Ecological
Field Survey in the Mystic River, Massachusetts. Hanover,
New Hampshire. (Available at Boston Edison)

Massachusetts Port Authority (MPA) February 1971. Environmental
Statement Proposed Land Fills Enclosed by Rock Dikes and Tidal
Flat Dredging in Boston Harbor Waters AdJOlnlng Logan Inter-
national Airport, East Boston, Massachusetts. Boston, Massa-
chusetts. (Available at BRA)

Massachusetts Water Resources Commission (MWRC). April 1973.
Boston Harbor Pollution Survey-1972. Boston, Massachusetts.
(Available at MDWPC)

Metcalf and Eddy, Inc. and U.S. Army Corps of Engineers. October
1975. Wastewater Engineering and Management Plan for Boston
Harbor. Eastern Massachusetts Metropolitan Area. (EMMA
STUDY), Volumes 1 - 16, Boston, Mass. (Available from MDC)

Metcalf & Eddy, Inc. March 1976. Wastewater Engineering and
Management Plan for Boston Harbor-Eastern Massachusetts
Metropolitan Area. (EMMA Study), Main Report. (Avallable
from MDC)

Metropolitan Area Planning Council (MAPC). October 1972.
Boston Harbor Islands Comprehensive Plan. Boston,
Massachusetts (Available at MAPC)
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Metropolitan Area Planning Council (MAPC). October 1977. |
The Mystic River Basin: A Preliminary Report. Boston,
Massachusetts. (Available at MAPC).

Metropolitan Area Planning Council (MAPC). November 1977.
Lower Charles River Basin: Preliminary Report. Boston,
Massachusetts (Available at MAPC). |

Metropolitan Area Planning Council (MAPC). 1978. Draft
Areawide Waste Treatment Management Plan for the
Metropolitan Boston Area. (208 Plan). Part I, Volume I.
Boston, Massachusetts (Available at MAPC)

Metropolitan Area Planning Council (MAPC). 1978. Draft
Areawide Waste Treatment Management Plan for the
Metropolitan Boston Area. (208 Plan), Part I, Volume II.
Boston, Massachusetts (Available at MAPC)

Metropolitan Area Planning Council (MAPC). 1978. nraft
Areawide Taste Treatment Management Plan for the
Metropolitan Boston Area (208 Plan) Part I, Volume TIIT.
Boston, Massachusetts. (Available at MAPC)

Metropolitan Area Planning Council (MAPC). 1978. Draft
Areawide Waste Treatment Management Plan for the
Metrepolitan Boston Area. (208 Plan). Part II.
Boston, Massachusetts.(Available at MAPC)

New England Aquarium (NEA). July 1972. Trace Metal Analysis |
of Boston Harbor Water and Sediments. Boston, Massachusetts.,
(Available at NEA)

New England Aquarium (NEA), September 1973. Water Quality
Measurements of Boston Harbor. Boston, Massachusetts.
(Available At NEA)

New England Aquarium (NEA). January 1973. Experimental
Analysis of Boston Harbor Water Quality Data With
the Model BIO-DYN III. Boston, Massachusetts. (Available
at NEA)

New England Aquarium (NEA). December 1976. Distribution
of Polluted “Materials in Massachusetts Bay. Boston,

Massachusett;. (Available at NEA)




O0'Brien and Gere Engineers, Inc. 1978-1979. Boston
Combined Sewer Overflow Program, Inner Harbor CSO study
Progress Reports No. 1, 2, 3, and 4. Boston, Massachusetts,
(Unpublished, available from MDC)

Resource Analysis, Inc. July 1976. Scientific and Technical
Fvaluation of the Environmental Protection Agency's
Wastewater Facilities Planning Boston Case Study Phase I;
Water Qualitv Considerations, Volume I and Appendix Volunme
Cambridge, Mass. (Available at MAPC).

Rowe, Gilbert T., Polloni, Pamela T., and Judith 1. Rowe. 1972.
"Benthic Community Parameters In The Lower Mystic River"
In: Int. Revue ges. Hydrobiology 57 (4): 573-584. (Available
at Woods Hole Oceanographic Institution Library)

Runas, C.E. and L.A. Resi. February 1968. Chemical and Physical
Aspects of Water Quality, and Field Data Summary: Boston
Harbor - Charles River Study, Massachusetts. Federal Water
Pollution Control Administration, U.S. Department of the
Interior, Washington, D.C. (Available from NTIS)

Stewart, R. Keith. January 1968. Biological Aspects of
Water Quality, Charles River and Boston Harbor, Massachusetts,
July-August 1967. Federal Water Pollution Control
Administration, U.S. Department of the Interior, Washington
D.C.

TCE, Inc. March 1973. Structural Evaluations and Ecological
Observations in Boston Harbor. Presented to the Engineering
Division, Metropolitan District Commission, Boston,
Massachusetts. (Available from MDC)

United States Department of the Interior, Federal Water Quality
Administration. September 1970. Projection of Population and
Municipal Waste Loading; Water Quality Management Study.
Boston Harbor. Needham Heights, Massachusetts. (Available
from NTIS)

United States Environmental Protection Agency. (EPA). October
1971. Pollution of the Navigable Waters of Boston Harbor and
Its Tributaries, Massachusetts =« Proceedings of Conference
Session (3rd) Held at Boston, Massachusetts on October 27,
1971. (Available from NTIS)
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United States Environmental Protection Agency, Region I.
February 1976. Proposed Sludge Management Plan, Metropolitan
District Commission, Boston, Massachusetts. Draft Environ-
mental Impact Statement, Volume I. Boston, Massachusetts.
(Available at MDC)

United States Environmental Protection Agency. (EPA).1978.
Draft Environmental Impact Statement on the Upgrading
of the Boston Metropolitan Area Sewerage System. Volume 1.
Boston, Massachusetts. (Available at EPA Region 1)

United States Environmental Protection Agency, (EPA). 1978.
Draft Environmental Impact Statement on the Upgrading of
the Boston Metropolitan Area Sewerage System. Volume II.
Boston, Massachusetts. (Available at EPA Region 1)

United States Environmental Protection Agency. (EPA). February 13,
1979. STORET-Computer Printout of Water Qualitv Data for
Boston Inner Harbor Area. Foston, Massachusetts. (Available
at EPA Region 1.)

Verter Corporation. July 1976, Phase I Final Report on Greater
Boston: Water-Quality Issues in Planning for Pollution
Control. McLean, Virginia.

B. Address List

Boston Edison Company
800 Boylston Street
Boston, Massachusetts 02113

Boston Harbor Associates
70 Long Wharf
Boston, Massachusetts 02110

(BRA) Boston Redevelopment Authority
City Hall
1 City Hall Square
Boston, Massachusetts 02201
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(EPA Region 1) United States Environmental Protection Agency
John F. Kennedy Federal Building, Government Center
Boston, Massachusetts 02203

(MAPC) Metropolitan Area Planning Council
44 School Street
Boston, Massachusetts 02108

(MDC) Metropolitan District Commission
20 Somerset Street
Boston, Massachusetts 02108

(MDWPC) Massachusetts Division of Water Pollution Control
Laverett Saltonstall Building
100 Cambridge Street
Boston, Massachusetts 02202

MIT Press
28 Carleton
Cambridge, Massachusetts 02138

(NEA) New England Aquarium
Central Wharf
Boston, Massachusetts 02110

(NTIS) National Technical Information Service
U.S. Department of Commerce
5285 Port Royal Road
Springfield, VA. 22151

Woods Hole Oceanographic Institution Library
Woods Hole,
Massachusetts 02543
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SUMMARY

The proposed oceanic discharge of dredged material from
Island End River, Chelsea, Massachusetts is ecologically
unacceptable as judged by several bioassay-related criteria
employed in this investigation. Survival of the copepod
(Acartia tonsa), mysid shrimp (Mysidopsis bahia), and Atlantic

silverside (Menidia menidia) exposed for 96 hr to culture

water control and 100% liquid phase of three samples of

dredged material is not, with one exception, significantly
different (P = 0.05). Mysid shrimp exposed to 100% liquid j
phase of Dredged Material - Sample C did exhibit significantly

lower (P = 0.01) survival than control animals, but exposure-
time-dependent limiting permissible concentrations (LPC's)

for the liquid phase of that sample are greater than the
environmental concentration of the phase after initial mixing.
Survival of the above-identified species exposed for 96 hr to
culture water control and 100% suspended particulate phase of
the three samples of dredged material is no* significantly
different. However, total (combined) survival of the mysid
shrimp (Neomysis americana), hard c¢lam (Mercenaria mercenaria),

and sandworm (Nereis virens) exposed for 10 days to control

({reference) sediment and the solid phase of the three samples
of dredged material is significantly different (P = 0.01).
Moreover, this difference in survival is, at least in part,
attributable to differences between the control sediment and
all samples of dredged material. In addition, the mean
magnitude of each of these differences is greater than 10%.

The conclusion that dredged material from Island End
River is ecologically unacceptable for oceanic disposal is
based solely on the low survival that characterized mysid
shrimp exposed to the solid phase of the material. Similarly
low survival may be experienced by shrimp exposed to sediment

ii
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. wm the vicinity of the proposed disposal site. In this

eventuality, oceanic disposal of the dredg:d material would
e judged to be ecologically acceptable. “herefore, we
recommend that solid phase bioassays of the dredged material
v conducted with a disposal-site-sediment control as well as

a "culture-sediment" control.
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1. INTRODUCTION

The major objective of the investigation described in
this report is to evaluate the ecological acceptability of
the proposed oceanic discharge of dredged material from
Island End River, Chelsea, Massachusetts (Figure l). 1If the
proposed discharge 1is judged to be ecologically acceptable
according to the bicassay-related criteria employed in the
investigation, zhe disposal practice is considered to be in
partial compliance with Subpart B (Environmental Impact) of
the ocean dumping regulations (Fed. Reg., 1977).

Subpart B (Environment Impact) of the ocean dumping
regulations consists of the following basic sections:
§227.5 (Prohibited Materials); §227.6 (Constituents Pro-
hibited as Other than Trace Contaminants); §227.7 (Limits
Established for Specific Wastes or Waste Constituents);
§227.8 (Limitations on the Disposal Rates of Toxic Wastes);
§227.9 (Limitations on Quantities of Waste Materials);
§227.10 (Hazards to Fishing, Navigation, Shorelines or
Beaches); §227.11 (Containerized Wastes); and §227.13
(Dredged Materials). Disposal of dredged material must
comply with restrictions and limitations imposed by §227.5,
§227.6, §227.9, §227.10, and §227.13 of the regulations
(Fed. Reg., 1977).

This investigation addresses only §227.6 (Constituents
Prohibited as Other than Trace Contaminants) and §227.13
(Dredged Materials) of the ocean dumping regulations. However,
it is important to note that full compliance with even these
sections is not evaluated in the study. Section 227.13, by
its reference in Y(c)(3) to Y¥(b) of §227.27, requires that
the potential for biocaccumulation, as well as the toxicity,
of the suspended particulate and solid phases of dredged
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Location of dredging site. Sampling stations for dredged material
are schematically depicted in inset.
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material be considered. §227.6 also requires a consideration
of the potential of the suspended particulate and solid phases
of wastes to biocaccumulate (in §227.6, emphasis is placed on
the use of blioassay organisms to assess the potential for
bicaccumulation). In addition, §227.6 mandates a bioassay~
based evaluation of the bicaccumulation potential of the
liquid phase of a waste if the waste contains persistent
organchalogens that are not included in marine water gualicy
criteria (YIcl[4) of §227.6). Also, §227.6 contains a provi-
sion (%{c][1l]) that requires constituents of the liquid phase
to be compared to applicable marine water gquality criteria.
Bicaccumulation and "water-quality-criteria" studies were not
conducted as part of the investigation.

This report consists of five principal sections in
addition to the Introduction. The first section, which
precedes the Introduction, summarizes the ecological accepta-
bility of the proposed discharge operation. The second
section reviews the methods and materials employed in the
investigation. The third section presents important results
of the investigation. The fourth section is a discussion of
the scientific credibility of several protocols utilized in
the investigation. The last section lists references cited
in the report.

The report contains two appendices. Appendix A details
laboratory procedures employed for preparing dredged material
and conducting bioassays. The appendix also serves as a
quality-control document. Appendix B contains all raw
bicassay-related data. Only data directly relevant to the
ecological evaluation of the potential discharge operation
are presented in the main body of the report.
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2. METHODS AND MATERIALSI

Dredged material was collected from three stations in
Island End River (Figure 1) during 0900-1100 on March 29,
1979. Material was collected from a commercial fishing
vessel by representatives of the New England Division of the
Corps of Engineers (supervisor was Mr. Roy S. Clark). Mr.
Timothy J. Ward, Aquatic Toxicologist at Energy Resources
Company Inc. (ERCO), observed the collection efforts.

Station A was located near the mouth of the river at

approximately 1,000 m from the river's eastern shore. Depth
of water at the station was about 2-3 m., Station B was
situated upriver from Station A and approximately 500 m from

the eastern shore of the river (depth of water was about
1-2 m). Station C was located upriver from Station B and
approximately 500 m from the eastern shore (water depth was
about 1-2 m). At each station, approximately 8-12 samples of
dredged material were collected with a Van Veen grab after
the fishing vessel had been anchored. Each set of samples
was distributed into five 15-1 bags, which were assigned
identification numbers (Station A: GEB-1-79; Station B:
GEB-2-79; Station C: GEB=-3-79). The bags were transported
immediately to ERCO's Bioassay Laboratory in Cambridge,
Massachusetts. Bags were put into cold storage (2-4° C) at
the laboratory at 1300 on March 29, 1979.

Dredged material was prepared for biological testing
according to procedures described in Appendix B of the manual
entitled Ecological Evaluation of Proposed Discharge of
Dredged Material into Ocean Waters (U.S. EPA/U.S. COE, 1977).

1Laboratory procedurce used to prepare dredged material
and conduct bioassays are described in detail in Appendix A
of this report.
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Artificial seawater (30 ppt salinity) was employed to formu-
late liquid and suspended particulate phases of the dredged
material (disposal-site water was not used because a proposed
disposal site for the material had not been identified).
During preparation of the liquid and suspended particulate
phases, dredged material and artificial seawater were mixed
by mechanical methods (as opposed to mixing by compressed
air) since anoxic conditions did not occur in the sediment-
seawater mixtures. In preparation of the liquid phase,
centrifugation was not required to reduce concentrations of

suspended solids prior to filtration.

Bicassays with dredged material were; with one exception,
conducted according to guidelines presented in Appendices D
and F of the EPA/COE manual for dredged material (U.S. EPA/
U.S. COE, 1977). The one exception is that 19-1 aquaria,

rather than 38-1 aquaria, were used to conduct liquid and
suspended particulate phase biocassays with fishes. The use
of the smaller aquaria is sanctioned by the EPA in its
contemporary procedures for performing biocassays for the
Ocean Dumping Permit Program (U.S. EPA, 1978).

Species employed in the liquid and suspended particu-
late phase bioassays were the copepod (Acartia tonsa), mysid

shrimp (Mysidopsis bahia), and Atlantic silverside (Menidia

menidia). The animals were purchased from Sea Plantations,
Inc., Salem, Massachusetts. Bioassays were conducted at

2C + 1° C, the recommended summer testing temperature for the
New England region (U.S. EPA/U.S. COE, 1977). Since a
proposed disposal site was not identified, artificial seawater
was used to dilute liquid and suspended particulate phases to
appropriate test concentrations and as the single control
(culture water control).

5-36 -5




Species tested in the solid phase biocassays were the

mysid shrimp (Neomysis americana), hard clam (Mercenaria

mercenaria, and sandworm (Nereis virens). All species were

tested in the same aquaria. Source of animals and test
temperature were the same as in the liquid and suspended
particulate phase bioassays. Reference sediment was obtained
from the intertidal zone of southern Massachusetts Bay and
consisted primarily of sand. Water exchange (artifical
seawater) during the bioassays was by the replacement, as
compared to the flow-through, method.

During all bioassays, mysid shrimp were fed live 48-hr-old
Artemia (brine shrimp) nauplii at a rate of approximately 1 ml
of culture/200-ml crystallizing dish/day (liquid and suspended
particulate phase tests) or 10 ml of culture/38-1 aquarium/day
(solid phase tests).

The environmental concentration of the liguid phase of
Dredged Material - Sample C after the 4-hr period of initial
mixing was estimated by the release-zone method (U.S. EPA/
U.S. COE, 1977; Appendix H). Volume of the initial mixing
zone (V) was determined by the equation for instantaneous
discharge of dredged material or discharge from a stationary

e

vessel:

vm( 3 = 7(100)2d + 200wd + (200 + w)id, (Equation 1)
m
with 4 (depth of mixing zone), w (width of disposal vessel),
and & (length of disposal vessel) assumed to be 20 m, 18 m,
and 60 m, respectively. Thus, V, = 961,920 m3. Volume of the

discharged liquid phase (Vy) was determined by the equation:

{Equation 2)
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with Pp (bulk density), P (particle density), Py (liquid
phase density), and Vg (volume of disposal vessel) assumed
to be 1.5, 2.6, 1.0, and 3,058 m3, respectively. Therefore,
Vyw = 2,102 m3. Environmental concentration of the liquid
phase after initial mixing (Cy) was calculated by the
equation:

Vy 2,102 m3
C = — (100) = —~L———— (100) = 0.22% Equation 3
W(%) Vp 961,920 m3 ( ) (Eq )
-7 -




3. RESULTS

The three samples of dredged material employed in the
investigation were characterized by physical differences.
Sample A consisted primarily of sand, gravel, large rocks,
and pieces of shells. The sample was black and contained
traces of oil. Sample B was similar in characteristics to
Sample A except that it contained more mud and less coarse
material. Sample C consisted of black mud and large amounts
of 0il. No living organisms were observed in any of the

samples.

3.1 Liquid and Suspended Particulate Phase Bioassays

Results of liquid and suspended particulate phase
bioassays are presented according to the same format since
analyses of both types of tests are based on identical
components (U.S. EPA/U.S. COE, 1977): (1) selection of an
appropriate control for comparison to test results (when
disposal-site water as well as culture water is used for
control purposes), (2) preliminary comparison of survival
of animals exposed for 96 hr to the appropriate control and
100% liquid/suspended particulate phase, (3) calculation or
estimation of exposure-time-dependent LCS50's (median lethal
concentrations) and associated 0.95 confidence intervals for
the liquid/suspended particulate phase (if survival in 100%
liquid/suspended particulate phase is significantly less [in
a statistical sense] than survival in the appropriate control),
(4) derivation of exposure-time~dependent limiting permissible
concentrations (LPC's) for the liquid/suspended particulate
phase by multiplying lower limits of the 0.95 confidence
.ntervals of the LC50's for the phase by 0.0l or a pragmati-
cally determined application factor, and (5) graphical

5-39




comparison of the LPC's for the liquid/suspended particulate
phase to estimated environmental concentrations ("dilution
curve") of the phase as determined, in all probability, by
the "release zone method."

3.1.1 Ligquid Phase Bioassays

Data generated by liquid phase bioassays with the cope-
pod, mysid shrimp, and Atlantic silverside are presented in,
respectively, Tables Bl, B2, and B3 (Appendix B). The silver-
side was the most resistant of all species to the liguid phase
{(all but one fish survived the bioassays). Mean survival
rates for copepods and mysid shrimp exposed for 96 hr to 100%
liguid phase were 53.3-60.0% and 63.3-96.7%, respectively.

In most bioassays with copepods and shrimp, the liquid phase
appeared to exert a noncumulative effect, i.e., mortality
pattern of organisms had stabilized by the end of the 96-hr
testing period.

Analyses of survival data for the copepod, mysid shrimp,
and Atlantic silverside exposed for 96 hr to culture water
control and 100% liquid phase of dredged material are pre-
sented in Tables 1-3, respectively. 1In the case of all
species, survival in the control test was equal to or greater
than 90%, thus permitting further analyses of data. Survival
data for the copepod (Table 1) exhibited homogeneity of
variances, as judged by Cochran's test. Thus, a one-way
parametric analysis of variance (ANOVA) with nontransformed
data was employed to determine if data are characterized
by significant differences (the "t" test described in 425,
Appendix D of the EPA/COE manual for dredged material [U.S.
EPA/U.S. COE, 1977] is not appropriate for use with more than
one sample of dredged material and a control). Results of
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Table 1. Analysis of survival data for the copepod, Acartia tonsa, exposed for 96 nr to
culture water control and 100% liquid phase of dredged material

Step 1. Survival Data (From Taple Bl)

Number of Survivors

Treatment (t): Culture Dredged Dredged Credged
Water Material - Mater:ial - Material -
Replicate (r) Centrol Sample A Sample B Sample C
1 9 4 5 3
2 8 8 5 5
3 10 4 ] 6
Mean (x): 9.00 (90.0%) 5.33 (53.3%) 6.00 (60.0%; 6.00 (6C.0%)
Step 2. Cochran's Test for Homogeneity of Variances of Survival Data
Number of Survivors
Treatment (t) Mean (X) Variance(s<;
Culture Water Control 9.00 1.00
Dredged Material - Sample A 5.33 5.34
Dredged Material - Sample B 6.00 2.99
Dredged Material - Sample C 6§.00 9.00
2
sé(max.) _ 9.00 _
C(cal.) - —-}:sz 3,33 0.49 ns,
as compared to: C(pap,) = 0.77 for P = 0.05, k = 4, and v = 2
Step 3. One-Way Parametric Analysis of Variance (ANOVA) of Survival Data
Sum of Mean
Source of Variation df Squares Square Fical.)
Treatment (Culture Water Control, t~1=3 24.25 8.08 1.76 ns,
Dredged Material - Sample A, as compared
Dredged Material - Sample B, to F §ap. )
Dredged Material - Sample C} -4 for
P = 0.05,
Error t(r-l)=8 36.67 4.58 numerator
df = 3, and
Total tr-lwll 60.92 denominator
af = 8
-10-
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Table 2. Analysis of survival daca for the mysid snrimp, Mysidopsis bahia, exposed for 96 nr to

culture water control and 100t liguid phase of dredged materia

Step 1. Survival Data (From Taple B2)

Number of Survivors

Treatment (t): Culture Dredged Dredged Dredged
wWater Material - Material - Material -
Replicate (t) Control Sample A Sample B Sample C
1 10 10 9 S
2 10 9 9 8
3 9 10 10 6
Mean (x): 9.67 (96.7%) 9.67 (96.7%) 9.32 (93.3%) 6.33 (63.3%)

Step 2. Cochran's Test for Homogeneitv of Variances of Survival Data

Number of Survivors

Treatment (t) Mean (Xx) Variance(s?)
Culture Water Control 9.67 0.33
Dredged Material - Sample A 9.67 0.33
Dredged Material - Sample B 9.33 0.33
Dredged Material ~ Sample C 6.33 2.34

as compared to: C(egap.) * 0.77 for P = 0.05, k = 4, and v = 2

Step 3. One-Way Parametric Analysis of Variance (ANOQVA) of Survival Data

Sum of Mean
Source of Variation df Squares  Square Fical.)
Treatment (Culture Water Control, t-1=3 23.58 7.86 9.47e°,
Dredged Material - Sample A, as compared
Dredged Material - Sample B, to Freap.)
Dredged Material - Sample C) = 7.59 for
Ps= 0.0,
Error t(r=-1)=8 6.67 0.83 numerator
df = 3, and
Total tr-1=11 30.25 denominator
af = 8

Step 4. It is apparent without further statistical analysis
that the source of the significant difference in
survival data is Dredged Material - Sample C
{see survival data presented in Step l).

~11-
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Table 3. Analysis of survival data for the Atlantic silverside, Menidia menidia, exposed for
96 hr to culture water control and 100% liquid phase of dredged material

Step 1. Survival Data (From Taole B3)

Number of Survivors

Treatment (t): Culture Dredged Dredged Credged
Water Material - Material - Material -
Replicate (r) Control Sample A Sample B Sample C
1 10 10 10 16
2 10 10 10 16
3 10 10 10 10
Mean (X): 10.00 (100.0%) 10.00 (100.0%) 10.00 (l00.0%! 10.00 {100.0%)

Step 2. There are no differences in survival of animals exposed
to culture water control and 1008 liquid phase of dredged
material. Therefore, further gtatistical analysis _is
unnecessary.
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the ANOVA indicate no statistically significant differences

(P = 0.05) in survival of animals exposed to culture water con-
trol and 100% liquid phase of dredged material. Therefore, it
is concluded that, in terms of its effect on the copepod, the
liquid phase is ecologically acceptable for oceanic discharge.l

Survival data for the mysid shrimp (Table 2) also exhibit
homogeneity of variances, thereby allowing the use of a one-
way parametric ANOVA with nontransformed data for further
analysis. The ANOVA identifies a real difference (P = 0.01)

in survival of animals exposed to culture water control and

100% liquid phase of dredged material, and perusal of the
survival data indicates that the source of this difference is
the relatively low survival experienced by animals exposed to
100% liquid phase of Dredged Material - Sample C. However,
exposure~time-dependent LPC's for the liquid phase of Dredged
Material - Sample C are greater than the environmental concen-
tration of the liquid phase of the sample after initial mixing
(Figure 2). (Each LPC is the product of a 0.01 application
factor [Fed. Reg., 1977] and a minimum estimate of the LC50
since the relatively high survival (>50%) of animals exposed
for 96 hr to 100% liquid phase of the sample precludes the
calculation of "real" LC50's and associated 0.95 confidence
intervals.) Thus, it is concluded that, with regard to its
effect on the mysid shrimp, the liquid phase is ecologically
acceptable for oceanic discharge.

lparagraph 28, page D13, Appendix D of the EPA/COE
manual for dredged material (U.S. EPA/U.S. COE, 1977)
specifies that "when no differences are detected between
control and test survival after 96 hr, the analysis may be
considered complete at this point with no indication of
potential impact of the liquid (or suspended particulate)
phase if the proposed disposal operation occurs." Thus,
further analyses relating to LC50's and associated confidence
intervals, LPC's, and environmental concentrations of the
phase are not warranted.
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Figure 2. Comparison of exposure-time-dependent limiting permissible
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the liquid phase after initial mixing. Environmental concentration of the liquid
phase after initial mixing (the 4-hr period immediately following discharge of
dredged material) was estimated by the release-zone method (U.S. EPA/U.S. COE,
1977).
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Survival data for the Atlantic silverside (Table 3)
exhibit no variation (survival was 100% in all cases).
Consequently, it ca.. be concluded without further statistical

analyses that, in terms of its effect on the silverside,
the liquid phase is environmentally acceptable for oceanic
disposal.

3.1.2 Suspended Particulate Phase Bioassays

Data produced by suspended particulate phase bioassays

with the copepod, mysid shrimp, and Atlantic silverside are
presented in, respectively, Tables B4, BS5, and B6 (Appendix B).
As in the case of the liquid phase, the silverside was the
most resistant of all species to the test material (all fish
survived the biocassays). Mean survival rates of copepods and
mysid shrimp exposed for 96 hr to 100% suspended particulate
phase were 50.0-56.7% and 50.0-76.7%, respectively. Mortality
patterns of copepods and shrimp usually had not stabilized by
the end of the testing period.

Analyses of survival data for the copepod and mysid
shrimp exposed for 96 hr to culture water control and 100%
suspended particulate phase of dredged material are presented
in Tables 4 and 5, respectively. For both species, survival
of animals exposed to culture water control was greater than
90%, thereby allowing further analyses of data. These analyses
indicate that both sets of data exhibit homogeneous variances
(Cochran's test) and that survival of animals exposed to
culture water control and 100% suspended particulate phase of
dredged material is not significantly different at P = 0.05
(one-way parametric ANOVA). Thus, it is concluded that the
suspended particulate phase is ecologically acceptable for

discharge to the ocean.
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Table 4.

Analysis of survival data for the copepod, Acartia tonsa, exposed for 96 ar to

culture water control and 100% suspended particulate phase of dredged material

Step 1.

Survival Data (From Table B4)

Number of Survivors

Treatment (t): Culture Dredged Dredged Dredaed
Water Material - Material - Materiali -
Replicate (r) Control Sample A Sample B Sample C
1 10 5 5 3
2 8 7 4 )
3 10 4 8 7
Mean (X): 9.33 (93.3%) 5.33 (53.3%) 5.67 (56.7%) 2.0C [50.0%)
Step 2. Cochran's Test for Homogeneity of Variances of Survival Data
Number of Survivors
Treatment (t) Mean (x) Variance(sZ2)
Culture Water Control 9.33 1.32
Dredged Material - Sample A 5,33 2.34
Dredged Material - Sample B 5,67 4.33
Dredged Material - Sample C 5.00 4,00
2
s<({max. 4.33
Clcal.) = '};f"'z * 159 = 0-36 ns,
as compared to: C(papn,) = 0.77 for P = 0.05, k = 4, and v = 2
Step 3. One-Way Parametric Analvsis of Variance (ANOVA)} of Survival Data
Sum of Mean
Source of Variation af Squares Square Fical.)
Treatment (Culture Water Control, t-1=3 36.67 12.22 4.07 ns,
Dredged Material - Sample A, as compared
Dredged Material - Sample B8, to F ;,b,)
Dredged Material - Sample C) =4, for
P = 0.05,
Error t{r=1)=8 24,00 3.00 numerator
df = 3, and
Total tr-i=1] 60.67 denominacor
af = 8
_16-
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Table 5. Analysis of survival data for the mysid shrimp, Mvsidopsis caria, exposed for
96 hr to culture water control and 100§ suspended particulate phase ol dredged material

Step l. Survival Data (From Taple BS)

Number of Survivors

Treatment (t): Culture Dredged Dredged Dredged

) Water Material - Material - Material -
Replicate (r) Control Sample A Sample B Sample C

1 9 7 9 [}

2 10 5 8 2

3 9 8 6 5

Mean (X)}:  9.33 (93.3%) 6.67 (66.7%) 7.67 (76.7%) 5.00 (50.0%)
Step 2. Cochran's Test for Homogeneity of Variances of Survival Data

Numper of Survivors

Treatment (t) Mean (x) Variance(s?)
Culture Water Control 9.133 0.34
Dredged Material - Sample A 6.67 2.34
Dredged Material - Sample B 7.67 2.34
Dredged Material - Sample C 5.00 9.00

si(max.) . _9.00
Cleal.) = =72 Taoz = 0.64 ns,

as compared to: Cygap,) ® 0.77 for P = 0.05, k = 4, and v = 2

Step 3. One-wWway Parame:ric Analvsis of Variance (ANOVA) of Survival Data
Sum of Mean
Source of Variation af Squares Square F(cal.)

Treatment (Culture Water Control, t-l=3 29.67 9.89 2.83 ns,

Dredged Material - Sample A, as compared

Dredged Material - Sample B, to F S.b_)

Dredged Material - Sample C) = 4. for-
P = 0.05

Error tir-1)=8 28.00 3.50 numerator
af = 3, and

Total tr-i=ll 57.57 denominator
df = 8

-17-
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Survival data for the Atlantic silverside (Table 6)
again exhibit no variation (survival was always 100%).
Therefore, it can be immediately concluded that the suspended
particulate phase is environmentally acceptable for oceanic
disposal.

3.2 5So0lid Phase Bioassays

Solid phase bioassays, unlike liquid and suspended
particulate phase tests, are analyzed almost exclusively
according to statistical techniques. The concepts of prelim-
inary comparisons of survival of control and test animals,
LC50's and related confidence intervals, quantitative LPC's,
and models of environmental fate of discharged material are

not applicable.

Data generated by solid phase bioassays with the mysid
shrimp, hard clam, and sandworm are presented in Table B7
(Appendix B). Mean survival rates of hard clams and
sandworms exposed to dredged material were relatively high,
i.e., 91.0-94.0% for the clam and 93.0-96.0% for the worm.
However, mean survial rate of mysid shrimp exposed to the
material was low - 12,0-27.0%. Mortality of shrimp appeared
to be at least partly associated with fouling of animals by

fine particulate matter.

Analysis of total (combined) survival data for the
three species exposed for 10 days to control (reference)
sediment and solid phase of dredged material is presented in
Table 7. Survival of control animals was greater than 90%,
thus allowing further evaluation of data. Data exhibited
homogeneous variances (Cochran's test), thereby permitting a
one-way parametric ANOVA to be performed with nontransformed

~-18-
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Table 6. Analysis of survival data for the Atlantic silverside, Menidia menidia, exposed tor
96 hr to culture water control and 100§ suspended particulate pnase of aredged material

Step l. Survival

Data (From Table B6)

Number of Survivors

Treatment (t): Culture

Water
Replicate (r) Control
1 10
2 10
3 10
Mean (X): 10.00 (100.0%)

Dredged Dredged
Material - mMaterial -
Sample A Sample B
10 10
10 10
10 10

10.00 (100.0%) 10.00 (100.0%}

Step 2. There are no differences in survival of animals exposed
to culture water control and 1008 suspended particulate

phase of dredged material. Therefore, furtner statistical

analysis 1s unnecessary.

Dredged
Macer:ai -
Sample C

10
10
10

10.60 (100.u%}

5-50
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Tacle 7.

{Mercenaria mercenaria), and sandworm :Nere:s
(reference)} sediment and solid pnase of drecged material

virens)

exposed for

Analysis of total survival Jata tor the mysid SArimp {(heomysis amer:icana,,

Larc ciam
10 days tv control

Replicate (r)

& W

w

Mean (x):

Step 2.

Step 1.

Treatment (t):

Totzal Surv:val Data

(Prom Taple 37)

Total Numper of Survivors

Control Oredged Dredged
(Reference) Material - Material -
Sediment Sample A Sample &
54 44 46
56 52 38
55 43 40
57 45 43
56 44 36
5.6 (92.7%) 43.2 (72.0%) 41.0 (fa.3w,

Credced
dateria.

~

Sample C

Cochran's Test for Homogeneity of Variances Cf Tozal Surviva. Daza

Numper of Survivors

as compared to:

T
Treatment (t) Mean ‘x| Variance(s?)
Control (Reference) Sediment 55.6 1.3
Dredged Material - Sample A 43.2 2.%9
Dredged Material - Sample B 4l.9 L2.00
Dredged Material - Sarple C 40.4 8.29
2 \
sé{max.} 12.00
Cical.) = "7 3 5558 = 0-49 ns,

C(rap.) = 0.63 for P = 0.05, kx = 4, and v = 3

Step 3. One-Way Parametric Analvsis of Variance (ANOVA) of Total Survival Cata
Sum of Mean
Source of Variation df Squares Square Fical.)
Treatment (Control sedimenc, telm} 763.75 254.58 41.87*",
Dredged Material - Sample A, as compared
Dredged Material - Sample B, 20 Pirap.)
Dredged Material - Sample C) = 5.29 for
P = 0.01,
Error t(r-1)=16 97.20 6.08 numerator
df = 3, and
Total tr-l=19 860.35 denominrator
af = 186
-20~
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Table 7. (Continued)

Step. 4 Student-Newman-Keuls' Multiple-Range Test for Identifying Source(s;

of Significant Difference(s) in Total Survival Data

A. Ranking of Treatment Means (x) From Lowest to Highest

(1 {2} (3) (4
Dredged Material, Dredged Material, Dredged Material, Control (Reference;
Sample C - 40.4 Sample B - 41.0 Sample A = 43.2 Sediment - 55.6

B. Comparigson of Mean for Control (Reference! Sediment with Means for Dredged

Material
Comparison of Means Difference Between Means

(4) versus (1) 55.6 - 40.4 = 15.2**, as compared to LSD {least
significant difference) = 5.71
for » = 0,01, sy = 1,10, and
K =4

(4) versus (2) 55.6 - 41.0 = 14.6**, as compared to LSD = 5,26 for
P = 0.01, sgx = .10, and K =3

(4) versus {3J) 55.6 - 43.2 = 12.4%*, as compared to LSD = 4,54 for

? = 0.01, s = 1.10, and K =2

-21-
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data. The ANOVA indicates that survival of animals exposed to

control sediment and dredged material is significantly differ-
ent at P = 0.01. A subsequent test (Student-Newman-Keuls'
multiple-range test) demonstrates that a source of this
significant difference in survival is differences between
animals exposed to control sediment and all samples of

dredged material. In addition, the mean magnitude of each of
these differences is greater than 10%. Therefore, it is
concluded that the solid phase is ecologically unacceptable
for discharge to oceanic waters.l

AT 27 .| M AR o

lparagraph 37, page F17, Appendix F of the EPA/COE
manual for dredged material (U.S. EPA/U.S. COE, 1977) states
that a solid phase has "real potential for causing environmen-
tally unacceptable impacts on benthic organisms [only if]
difference in mean survival between animals in the control
and test sediments is statistically significant and [emphasis
added] greater than 10 percent."

-22-
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4. DISCUSSION

Results of the liquid phase bioassays with the copepod
and the suspended particulate phase bioassays with the
copepod and mysid shrimp demonstrate that a one-way parametric
ANOVA sometimes does not indicate statistically significant
differences (P = 0.05) in survival of animals exposed to
culture water control and 100% ligquid/suspended particulate
phase of dredged material even when the differences appear to
be substantial (in the case of the suspended particulate
phase tests, survival of animals in 100% phase was almost low
enough to allow calculation of LCS50's). Several statistical
techniques can be employed to increase the power (ability) of
the ANOVA to detect real differences in survival between
control and test animals, e.g., more than three replicates
(samples) can be employed per treatment, criterion for
declaring a difference to be significant can be changed from
P = 0.05 to P = 0.10, and/or multiple~range or other appro-
priate tests can be used to compare control versus test
survival even if the ANOVA does not signal the presence of
such differences. Such statistical refinements, while
desirable, would not alter the conclusions reached in this
investigation concerning the ecological acceptability of the
ligquid and suspended particulate phases for oceanic disposal
since, in all cases, the minimum LPC's for a phase are 1%
(0.01 X 100% phase [the minimum estimate of the LC50's]) and
the environmental concentration of a phase after intitial
mixing is substantially less than the 1% value.

,

The most critical result of the solid phase bioassays is
the low survival rate experienced by mysid shrimp exposed to
dredged material. It is this low survival rate that, even
when masked by the relatively high survival rate exhibited by
the hard clam and sandworm, is the basis of the significant
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(P = 0.01) and large (>10%) differences in survival between
control and test animals and, consequently, the conclusion
that the dredged material is ecologically unacceptable for
discharge to oceanic waters. It is likely that the poor
survival of mysid shrimp is, in great part, attributable to
fine particulate matter in the dredged material. For similar
reasons, poor survival may be experienced by shrimp exposed
to sediment from the vicinity of the proposed disposal site.
In this eventuality, oceanic disposal of the dredged material
would be judged to be ecologically acceptable. Therefore, we
recommend that solid phase tests of the dredged material be
conducted with a disposal-site-sediment control as well as a
"culture-sediment" control.

We additionally recommend that future dredged-materiail
evaluations be conducted with a large species, e.g., the
grass shrimp, Palaemonetes sp., being substituted for the

mysid shrimp in solid phase bioassays. Such a substitution
would minimize the impact of particle size of sediments

on test results and would allow an efficient assessment of
the potential for biocaccumulation of constitutents of dredged
material. Also, it is more scientifically correct to analyze
all results of solid phase biocassays according to species
than to perform the analyses for "grouped" species.

-24-
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APPENDIX &

LABORATORY PROCEDURES FOR PREPARING DREDGEC MATERIAL AND CCNDUCTING BICASSAYS!

Date/Time Certifications of Perfcrmance of Procedure
of Implemen-
tation of Laborazory Group
Procedure Procedure Technician Director Cirector

l. Store 3 samples of 7
dredged sediment (DS) %"‘ %M |
and 1 sample of refer- DS 3/29/79 1:00pm

/ 4

ence sediment (RS) at

2-4* C in four separate

concainers. Mix sedi- RS 4/2/79 3:00om " " "
ment in each container as

thoroughly as possible.

Sglid-ohase Biocassavs

Bicassays must be initiated by April 12, 1979 (2 weeks
after March 29, 1979, date of dredged sediment collection).
Maintain dissolved oxygen in aquaria at >4 ppm.

Cover aquaria to prevent salinity changes.

2. Remove RS from

storage and wet sieve

through l-mm mesh into

single container (Use

minimum volume of arti- 4/9 9:00am " " " ;
ficial sea water [ASW] i
of salinity of 30 ppt K
for seiving purposes.)

Place nonliving material

remaining on sieve in

container.

e .

3. Mix RS in container
and allow to settle
for 6 hr. 4/9 9:30am " i "

4, Decant ASW and mix
RS as thoroughly as
possible. 4/9 3:30pm " " "

S. Assign treatments

(3 DS samples), control

(1 RS sample), and repli-

cates (5 r per treatment 4/9 10:30am
and control) to aquaria.

6. Randomly position

aquaria (20) in environ-

mental chamber maintained

at 20+1°C. 4/9 10:30am " " "

iThis document is a copy of the work sheet that was used during the investigation.
The document differs from the work sheet in that dates/times appear in tvped fcrm and
certifications were added at a single time aftesr the dates/times were typed.
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Laboratory Procedures (Continued)

Date/Time
of Implemen-
tation of

Procedure Procedure

Certifications of Performance

of Procedure

Laboratory

Technician Director

Group
Director

7. Partially f£ill aquaria

with ASW. 4/9 3:00pm

8. Place 30 mm of RS
in each aguaria. Fill
lst aquarium to 10 mm,
then 2nd aquarium to

~l10 mm, ...., and 4/9 3:30-5:30pm

finally 20th aquarium to
~10 mm, Repeat sequence
until aquaria are filled
to 20 mm. Repeat
sequence again until
aquaria are filled to

~30 mm, This procedure
will help to ensure that
RS in all aquaria is homo-
geneous. Store remaining
RS at 2-4°C for later use.

9. Replace ASW 1 hr after
RS has been added to
aquaria. Do not disturb

sediment during replace- 4/9 6:30-7:00pm

ment.

10. Select 400 hard clanms
from holding tanks and

randomly distribute into
20 finger bowls. Pollow

same procedure for 4/9 7:30pm

sandworms.

11. Randomly distribute
contents of each set of

20 finger bowls into 4/9 8:00pm

20 aguaria.

12. If necessary, replace
75% of ASW 24 hr after

animals are introduced Not necesgsary

into aquaria.

13. Acclimate animals for
48 hr. At end of this

time period, remove dead
animals and replace with

4/9 ~ 4/11

live animals.




Laboratory Procedures (Continued)

Date/Time Certifications of Performance of Procedure
of Implemen-
tation of Laboratory Group
Procedure Procedure Technician Director Director

14. During acclimation
period, remove appro-
priate volumes of

3 samples of DS from
storage and wet~-sieve 4/11 " " "
each sample through

l-mm mesh into 3 separ-
ate containers. Use
minimum volume of ASW
for seiving purposes.
Place nonliving material
remaining on sieves in
containers.

15. Mix material in
containers and allow to
settle for 6 hr. 4/11 " " "

16. Decant ASW and mix DS
as thoroughly as possible. 4/11 2:30-5:00pm " " "

17. Place 15 mm of appro~

priate sample of DS in

each treatment aquarium.

Employ basic strategy 4/11 4:30-6:30pm - " -
identified in Step 8.

18. Remove remaining RS

from storage. Warm to

test temperature (20+1°C).

Add 15 mm to each refer- 4/11 12:00pm * " -
ence aquarium. Employ

basic strategy identified

in Step 8.

19. Replace 758 of ASW
1 hr after addition of DS
and final addition of RS. 4/11 7:30-8:30pm . . "

20. Select 400 mysid

shrimp from holding tank

and randomly distribute

into 20 finger bowls. 4/11 B:30pm " " .

21. Randomly distribute
contents of finger bowls
into 20 aguaria. 4/11 9:00pm . . .
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Laboratory Procedures (Continuedj

R

Date/Time
of Implemen~-
tation of
Procedure Procedure

Certifications of Performance of Procedure

Technician

Laboratory
Director

Group
Director

22, Perform the follow-
ing activities:

Everv day after introduction
of mysid shrimp into aquaria

® Record salinity,

temperature, Day 0 4/11 9:00pm
dissolved
oxygen and pH Day 1 4/12 6:00pm
in each aquarium
{record in log Day 2 4/13 4:00pm
book)

Day 3 4/14 2:00pm

® Record obvious
mortality, for- Day 4 4/15 1:00pm

mation of tubes
or burrows, and Day 5 4/16 2:00pm

unusual bebhavior

patterns of Day 6 4/17 3:00pm
animals (record
in log book) Day 7 4/18 2:00pm

Day 8 4/19 3:00pm

Day 9 4/20 3:00pm

Day 10 4/21 10:00am

Every 2 days after addition
of DS and final addition
of RS into aquaria

e Replace 75%

of ASW Day 2 4/13
Day 4 4/15
Day 6 4/17
Day 8 4/19

23, At end of l0-day

testing period, sieve

sediment in each

aquarium through 4/21 10:00am~-4:00pm

0.5~mn screen.
Count live animals.

Note sublethal responses.
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Laboratory Procedures (Continued)

Date/Time Certifications of Performance of Procedure
of Implemen-
tation of Laboratory Group
Procedure Procedure Technician Director Director

Suspended-Particulate-Phase Biocassays

Bioassays must be initiated by April 12, 13979 (2 weeks

after March 29, 1979, date of dredged-sediment collection).
Maintain l4-hr light photoperiod with cool-white fluoresceat
bulbs mounted approximately 0.5-1 m above tops of aguaria.
Maintain dissolved oxygen in aquaria at >4 ppm.

Cover aquaria to prevent salinity changes.

24. Prepare 3 suspended-
particulate-phase samples.
Follow procedures in
Appendix B of EPA/COE
Implementation Manual.

In particular:

e Clean laboratory
glassware thoroughly 3/29 " " "

® Remove from storage
appropriate volume
of each sample of DS.
Mix as thoroughly
as possible. Combine
with ASW in 1:4 ratio
by volume. Shake on
automatic shaker for
30 min at 100 oscil~
lations/min. Do not
allow dissolved oxygen 4/3 - 4/10 " " "

to reach zero. Settle
for 1 hr. Collect
supernatant. Store
initial volumes of
suspended particulate
phase at 2~4°C. Begin
suspended-particulate~
phase bioassays for
each tested species
(copepod, mysid
shrimp, and silver-
side) as soon as
sufficient suspended
particulire phase is
prepared, Combine all
volumes prior tc use
in biocassays.

25. For each species

tested assign treat-

ments (10%, 508, 100% Copepod 4/10

suspended-particulate

phase), control (100% Silverside 4/6,4/10 - ol "

ASW), and replicates

(3 r per treatment and Mysid shrimp 4/10
control) to aquaria/
crystallizing dishes.




Laboratory Procedures (

Continued)

Date/Time Certifications of Performance of Procedure
of Implemen- -
tation of Laboratory Group
Procedure Procedure Technician Director Director
26. For each species Copepod 4/10
tested, randomly
position aquaria/ Silverside 4/6,4/10 " " "
crystallizing dishes
(30) in environmental Myvsid shrimp 4/10
chamber maintained
at 20+1°C.
27. Establish appro- Copepod 4/10
priate concentrations
of suspended particu- Silverside 4/6,4/10 " " "
late phase and control
water in aquaria/ Mvsid shrimp 4/10
crystallizing dishes.
28. Randomly distribute Copepod 4/10
10 individuals of each
species into each Silverside 4/6,4/10 - ° "
agquarium/crystallizing
dish. Cover aquaria/ Mysid shrimp 4/10
dishes.
29. Monitor the following
variables:
At start and end of
96~-hr testing period
® Salinity, Copepod 4/10
temperature, Start
dissolved of Silverside 4/6,4/10 " " "
oxygen, and test
pH in each Mysid shrimp 4/10
aquarium/
crystalliz- Copepod 4/14
ing dish End
(record in of Silverside 4/10,4/14 " " "
log book) test
Mysid shrimp 4/14
During 96-hr testing period
e Survival Start of X " " "
(record test (0 hr)
in log
book) 4 hr X . " "
8 hr X » - "
24 hr X " l "
48 hr X " " "
72 hr X " ° "
End of test
(96 hr) X " "
-6-
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Laboratory Procedures (Clontinued)

Date/Time Certifications of Performance of Procedure
of Implemen~
tation of Laboratory Group
Procedure Procedure Technician Director Director

Liquid-Phase Bioassays

Bicassays must be initiated by April 12, 1979 (2 weeks

after March 29, 1979, date of dredged-sediment collection).
“aintain l4-hr light photoperiod with cool~write fluorescent
bulbs mounted approximately 0.5-1 m above tops of aguaria.
Maintain dissolved oxygen in aquaria at >4 ppm.

Cover aquaria to prevent salinity changes.

30. Prepare 3 liquid-phase
samples. Follow procedures
in Appendix 3 of EPA/COE
Implementation Manual. 1In
particular:

e Clean laooratory
glassware, filtration
equipment, and filters 4/2 " " "

(0.45 u)

® Remove from storage
appropriate volume of
each sample of LS.
Mix as thoroughly as
possible. Combirne
with ASW in l:4 ratio
by volume. Shake on
automatic shaker for
30 min at 100 oscil-
lations/min, Do not
allow dissolved oxygen 4/3 - 4/10 " " "

Lo reach zero. Settle
for 1 hr. Collect
supernatant and filter
{(centrifugation may be
employed if needed to
expedite filtration
process). Discard
first 50 ml of filtrate
passed through each
filter. Collect
remainder of filtrate.
Store initial volumes
of liquid phase at
2-4°C. Begin liquid
phase biocassays for
each tested species
(copepod, mysid

shrimp, and silverside)}
as soon as sufficient
liguid phase is prepared.
Combane all volumes prior
to use in bioassays.

3]. For each species

tested, ass:ign treat- Copepod 4/10

ments {10%, 508, 100%

liquid phase), control Silverside 4/6,4/10 " " "

{100% ASW), and repli-

cates (3 r per ireat- Mysid shrimp 4/10
ment and control) to
aquaria/crystallizing

dishes.




Laboratory Procedures (Continued)

Date/Time Certifications of Performance of Procedure
of Implemen-
tation of Laboratory Group
Procedure Procedure Technician Director Director
32. For each species
tested, randomly Copepod 4/10
position aquaria/
crystallizing Silverside 4/6,4/10 " " "
dishes (30)
environmental chamber Mvsid shrimp 4/10
maintained at 20+1°C.
33. Establish appro- Copepod 4/10
priate concentrations
of liquid phase and Silverside 4/6,4/10 " " "
control water in aquari/
crystallizing dishes. Mysid shrimp 4/10
34. Randomly distribute Copepod 4/10
10 individuals of each
species into each Silverside 4/6,4/10 " " *
aquarium/crystallizing
dish. Cover aguaria/ Mysid shrimg 4/10
dishes.
35. Monitor the following
variables:
At start and end of
36~-hr testing pericd
e Salinity, Copepod 4/10
temperature, Start
dissolved of Silverside 4/6,4/10 " " "
oxygen, and test
pH in each Mysid shrimp 4/10
aquarium/
crystallizing Copepod 4/14
dish (record End
in log book). of Silverside 4/10,4/14 " " *
test
Mysid shrimp 4/14
During 96-hr testing period
® Survival Start of X " " "
(record test (0 hr)
in log
book ) 4 hr X " " "
8 hr X " — " "
24 hr X " __ " "
48 hr X ° " ol
72 hr X " " "
End of test
(96 hr) X " " *
-8-
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APPENDIX B

Raw biocassay-related data are presented according to

the following sequence - liquid phase biocassays, suspended

particulate phase bioassays,

and solid phase bioassays.
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B.1 Liquid Phase Bioassays
C
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Table Bl. Results of liquid phase biocassays with the copepod,
Acartia tonsad

Number of Survivors
Treatment Repli-
(Exposure cate
Condition) (r) 0 hr 4 hr 8 hr 24 hr 48 hr 72 hr 95 hr

Culture water 1 10 10 10 10 9 9 9
control 2 10 10 10 9 8 8 8
3 10 10 10 10 10 10 10
Mean (x): 9.00 (90.0%)

10% liguid phase
Dredged 1 10 10 10 10 9 9 9
material - 2 10 10 10 10 10 10 10
Sample A 3 10 10 10 10 10 9 8
Dredged 1 10 10 10 10 10 10 9
material - 2 10 10 10 9 9 9 9
Sample B 3 10 10 10 9 9 8 8
Dredged 1 10 10 10 10 10 10 10
material - 2 10 10 10 10 8 8 7
Sample C 3 10 10 10 10 10 10 9

50% ligquid phase

Dredged 1 10 10 10 9 9 9 8
material - 2 10 10 10 10 10 10 10
Sample A 3 10 10 9 9 8 8 8
Dredged 1 10 10 10 10 9 9 9
material - 2 10 10 10 9 8 8 7
Sample B 3 10 10 10 9 9 9 9
Dredged 1 10 10 10 10 10 10 10
material - 2 10 10 10 9 9 9 9
Sample C 3 10 10 10 10 9 8 8




Table Bl. (Continued)

Number of Survivors

Treatment Repli~
(Exposure cate
Condition) (r)

0 hr 4 hr 8 hr 24 hr 48 hr 72 hr 96 hr

100% ligquid phase

Dredged 1 10
material - 2 10
Sample A 3 10
Mean (x):
Dredged 1 10
material -~ 2 10
Sample B 3 10
Mean (x):
Dredged 1 10
material - 2 10
Sample C 3 10
Mean (X):

10
10
10

10
10
10

10
10
10

10
10

10

10
10

O v

N ®W»

o~

(oo U, JEN |

W w

4
8
4
5
5
5
8
6

3
9
6
6

.33 (53.3%)
.00 (60.0%)
.00 (60.0%)

aBioassays were conducted at 20+1°C in 200-ml crystallizing

dishes. A 14-hr light (#1200 ww/cm?

at surface of dishes) and

10~-hr dark photoperiod was maintained with cool-white fluorescent
Dissolved oxygen concentrations
in the media ranged from 6.0-6.7 ml/1 at the start of the biocassays
to 5.9-6.6 ml/1 at the end of the tests.

bulbs. Test media were not aerated.

(start of bioassays) to 7.4-7.9 (end of bioassays).

maintained at 30-31 ppt.
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' Table B2, Results of liquid phase bicassays with the mysid shrimp,
Mysidopsis bahiad

NMumber of Survivors
Treatment Repli-
(Exposure cate
Condition) (r) 0 hr 4 hr 8 hr 24 hr 48 hr 72 hr 96 hr

Culture water ] 10 10 10 10 10 10 10
control 2 10 1c 10 10 10 10 10
3 10 10 16 10 10 10 Yy
Mean (X): 9.67 (96.7%)

10% ligquid phase
Dredged 1 10 10 10 9 9 9 9
material - 2 10 10 10 10 10 10 10
Sample A 3 19 10 10 10 10 10 10
Dredged 1 10 10 10 10 10 9 9
material - 2 10 10 10 10 10 10 1y
Sample B 3 10 10 10 10 10 10 10
Dredged 1 10 10 9 9 9 9 9
material - 2 10 10 10 10 10 10 10
Sample C 3 10 10 10 10 10 9 9

50% liquid phase
Dredged 1 10 10 10 10 10 10 9
material - 2 10 10 10 10 10 10 10
Sample A 3 10 10 10 9 9 9 9
Dredged 1 10 10 10 10 10 10 10
material - 2 10 10 10 10 10 10 10
Sample B 3 10 10 10 10 10 10 10
Dredged 1 10 10 10 10 10 10 10
material - 2 10 10 10 10 10 10 10
Sample C 3 10 10 10 10 10 10 10
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Table B2. (Continued)

Number of Survivors

Treatment Repli-
(Exposure cate
Condition) (r) 0 hr 4 hr 8 hr 24 hr 48 hr 72 hr 96 hr

100% liquid phase

Dredged 1 10 10 10 10 10 10 10
material - 2 10 10 10 10 9 9 9
Sample A 3 10 10 10 10 10 10 10
Mean (X): 9.67 (96.7%)
Dredged 1 10 10 10 10 10 9 9
material - 2 10 10 10 9 9 9 9
Sample B 3 10 10 10 10 10 10 10
Mean (x): 9.33 (93.3%)

Dredged 1l 10 10 10 10 9
material - 2 10 10 10 9 9
Sample C 3 10 10 10 10 8

O @ @

5
8
6
6

Mean (X): .33 (63.3%)

aBioassays were conducted at 20+1°C in 200-ml crystallizing
dishes. Animals were fed live 48-hr-old Artemia (brine shrimp)
nauplii at a_rate of +1 ml of culture/dish/day. A l4-hr light
(#1200 uw/cm? at surface of dishes) and 10-hr dark photoperiod was
maintained with cool-white fluorescent bulbs. Test media were not
aerated. Dissolved oxygen concentrations in the media ranged from
6.2-6.9 ml/1 at the start of the bioassays to 6.0-6.6 ml/1 at the end
of the tests. pH varied from 7.7-7.9 (start of bioassays) to 7.4-7.8
(end of biocassays). Salinity was maintained at 30-31 ppt.
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Table B3. Results of liquid phase biocassays with the Atlantic
silverside, Menidia menidiad

Number of Survivors

Treatment Repli-
{Exposure cate
Condi-ion) (r) 0 hr 4 hr 8 hr 24 hr 48 hr 72 hr 96 hr

Culture water 1 10 10 10 10 10 10 1J
control 2 10 10 10 10 10 10 10
3 10 10 10 10 10 10 10

Mean (X): 10.0 (100.0%)

10% liquid phase

Dredged 1 10 10 10 10 10 10 10
material - 2 10 10 10 10 10 10 10
Sample A 3 10 i0 10 10 10 10 10

Dredged 1 10 10 19 10 10 10 10
material - 2 i0 10 19 10 10 10 10
Sample B 3 10 10 10 10 10 10 19

Dredged 10 10 10 10 10 10 10

1
material - 2 10 10 10 10 10 10 10
Sample C 3 10 10 10 10 10 10 10

50% liguid phase

Dredged 1 10 10 10 10 10 10 10
material - 2 10 10 10 10 10 10 10
Sample A 3 10 10 10 10 10 10 10
Dredged 1 10 10 10 10 10 10 10
material - 2 10 10 10 10 10 10 10
Sample B 3 10 10 10 10 10 10 10
Dredged 1 10 10 10 10 10 10 10
material - 2 10 10 10 10 9 9 9
Sample C 3 10 10 10 10 i0 10 10




Table B3. (Continued)

Number of Survivors
Treatment Repli-
(Exposure cate
Condition) (r) 0 hr 4 hr 8 hr 24 hr 48 hr 72 hr 96 hr

100% liquid phase

Dredged 1 10 10 10 10 10 10 10
material - 2 10 10 10 10 10 10 10
Sample A 3 10 10 10 10 10 10 10

Mean (x): 10.0 (100.0%)
Dredged 1 10 10 10 10 10 10 10
material - 2 10 10 10 10 10 10 10
Sample B 3 10 10 10 10 10 10 10

Mean (x): 10.0 (100.0%)
Dredged 1 10 10 10 10 10 10 10
material - 2 10 10 10 10 10 10 10
Sample C 3 _ 10 10 10 10 10 10 10

Mean (x): 10.0 (100.0%)

Apioassays were conducted at 20+1°C in 19-1 aquaria. A l4-hr
light (1200 ww/cm? at surface of aquaria) and 10-hr dark photo-
period was maintained with cool-white fluorescent bulbs. Test media
were not aerated. Dissolved oxygen concentrations in the media ranged
from 6.0~6.9 ml/1 at the start of the bioassays to 5.0-6.0 ml/1 at the
end of the tests. pH varied from 7.6-8.0 (start of bicassays) to
7.4-7.9 (end of bioassays). Salinity was maintained at 30-31 ppt.
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B.2 Suspended Particulate Phase Bioassays
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Table B4, Results of suspended particulate phase bioassays with
the copepod, Arcartia tonsa?

) Number of Survivors
! Treatment Repli-
(Exposure cate

Condition) (r) 0 hr 4 hr 8 hr 24 hr 48 hr 72 hr 96 hr
Culture water 1 10 10 10 10 10 10 10
control 2 10 10 9 9 9 8 8
3 10 10 10 10 10 10 10
Mean (X): 9.33 (93.3%)

10% suspended particulate phase

Dredged 1 10 10 9 9 8 8 8
material - 2 10 10 10 10 10 10 10
Sample A 3 10 10 9 9 8 7

Dredged 1l 10 10 10 10 10 9 9
material - 2 10 10 10 i0 10 10 9
Sample B 3 10 10 10 9 8 8 7
Dredged 1 10 10 10 9 9 8 8
material - 2 10 10 10 10 9 9 9
Sample C 3 10 10 10 10 10 10 10

50% suspended particulate phase

Dredged 1l 10 10 10 10 10 9 9
material - 2 10 10 10 10 10 10 10
Sample A 3 10 10 10 9 9 9 9
Dredged 1 10 10 10 10 9 8 8
material - 2 10 10 10 10 10 9 9
Sample B 3 10 10 10 8 8 8 8
Dredged 1l 10 10 10 10 10 10 10
material - 2 10 10 9 9 9 8 8
Sample C 3 10 10 10 10 9 9 9
5=-74




Table B4.

(Continued)

Number ©f Survivors

Treatment Repli-
(Exposure cate
Condition) (r) 0 hr 4 hr 8 hr 24 hr 48 hr 72 hr Y6 hr
100% suspended particulate phase
Dredged 1 10 10 10 9 7 5 5
material - 2 10 10 9 8 8 8 7
Sample A 3 10 10 10 10 8 6 4
Mean (X): 5.33 (53.3%)
Dredged 1 10 10 10 10 9 8 5
material - 2 10 1 10 9 6 4 4
Sample B 3 10 10 10 10 9 8 8
Mean (x): 5.67 (56.7%)
Dredged 1 10 10 9 8 5 3 3
material - 2 10 10 10 10 9 5 5
Sample C 3 10 10 9 7 7 7 7
Mean (Xx): 5.00 (50.08%)

3Biocassays were conducted at 20+1°C in 200-ml crystallizing

dishes. A l4-hr light (+1200 ww/cm?

at surface of dishes) and

10-hr dark photoperiod was maintained with cool-white fluorescent

bulbs. Test media were not aerated.

Dissolved oxygen concentrations

in the media ranged from 6.1-6.9 ml/1 at the start of the bioassays

to 5.8-6.6 ml/1 at the end of the tests.

{start of bioassays) to 7.4-7.9
maintained at 30-31 ppt.

({end of bioassays).

pH varied from 7.7-7.9
Salinity was
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Table B5. Results of suspended particulate phase bioassays with
the mysid shrimp, Mysidopsis bahia?

Number of Survivors
Treatment Repli-
{Exposure cate
Condition) (r) 0 hr 4 hr 8 hr 24 hr 48 hr 72 hr 96 hr

Culture water 1 10 10 10 10 9 9 9
control 2 10 10 10 10 10 10 10
3 10 10 10 10 10 10 9

Mean (x): 9.33 (93.3%)

10% suspended particulate phase

Dredged 1 10 10 10 10 10 9 9
material - 2 10 10 10 10 10 10 10
Sample A 3 10 10 10 10 10 10 10
Dredged 1l 10 10 10 10 10 10 10
material - 2 10 10 10 10 10 10 10
Sample B 3 10 10 10 10 10 10 10
Dredged 1 10 10 10 10 10 10 10
material - 2 10 10 10 10 10 10 10
Sample C 3 10 10 10 10 10 10 10

50% suspended particulate phase

Dredged 1 10 10 10 9 9 9 9
material - 2 10 10 10 10 10 10 10
Sample A 3 10 10 10 10 10 10 10
Dredged 1 10 10 10 10 10 9 7
material - 2 10 10 10 10 10 10 10
Sample B 3 10 10 10 10 9 9 9
Dredged 1 10 10 10 10 9 9 9
material - 2 10 10 10 10 10 10 10
Sample C 3 10 10 10 10 10 10 9
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Table B5. (Continued)
Number of Surwvivors
Treatment Repli- L
(Exposure cate
Condition) {(r) " hr 4 hr 8 hr 24 hr 48 hr 72 hr J€ ~r

100% suspended particulate chasc

Dredgec
material -
Sanpla A

Dredged
material -
Sample B

Dredged
material -

~

Sample C

1
2
3

Mean

W N+

Mezan

(VST SO I aad

Mean

(x):

10
10
19

10
10
10

10

10

10
10
10

Ll
< Yy o

o

10

10

ot
0 O

[e+]Ne JRRY )

—

[

[¢ STV o2 o]

[ s NEAV

U b O

O \D WO Lo~

U1 OO

o I~y

~1 [e\Nke aiVe]

(O S e 8

5

.67 (06.7%)

67 (76.7%)

.00 (50.0%)

2njicassays were conducted at 20+1°C in 200-ml crystallizing

dishes.

nauplii at a rate of +1 ml of culture/dish/day.

(+1200 um/cm2 at surface of dishes)

was maintained with cool-white fluorescent bulbs.
Dissolved oxygen cohcentrations in the media ranged
from 6.5-6.9 ml/}
the end of the tests.

not aerated.

to 7.4-7.9 {(end of bioassays).

30~-31 ppt.

pH varied from 7.7-7.9

Animals were fed live 48~hr-old Artemia (brine shrimp)
A l4-hr light
and 10-hr dark photoperiod

Test media were

at the start of the biocassays tec 6.0-6.8 ml,/l at
(start of bioassays)
Salinity was maintained at
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the Atlantic silverside, Menidia menidjiad

Table B6. Results of suspended particulate phase bicassays with

Number of Survivors
Treatment Repli-

(Exposure cate
Condition) (r) 0 hr 4 hr 8 hr 24 hr 48 hr 72 hr 96 hr

Culture water 1 10 10 10 10 10 10 10

control 2 10 10 10 10 10 10 10

- 3 10 10 10 10 10 10 10
Mean (X): 10.0

10% suspended particulate phase

Dredged 1 10 10 10 10 10 10 10
material - 2 10 10 10 10 10 10 10
Sample A 3 10 10 10 10 10 10 10
Dredged 1 10 10 10 10 10 10 10
material - 2 10 10 10 10 10 10 10
Sample B 3 10 10 10 10 10 10 10
Dredged 1 10 10 10 10 10 10 10
material - 2 10 10 10 10 10 10 10
Sample C 3 10 10 10 10 10 10 10

50% suspended particulate phase

(100.0%)

Dredged 1 10 10 10 10 10 10 1
material - 2 10 10 10 10 10 10 10
Sample A 3 10 10 10 10 10 10 10
Uredged 1 10 10 10 10 10 10 10
material - 2 10 10 10 10 10 10 10
Sample B 3 10 10 10 10 10 10 10
Dredged 1 10 10 10 10 10 10 10
material - 2 10 10 10 10 10 10 10
Sample C 3 10 190 10 10 10 10 10
5-78




Table B6. (Continued)

inmber of Survivors
Treatment Re
(Exposure ca

pli-
te
)

Condition) (r 3 hr 4 hr 8 hr 24 hr 48 hr 72 hr 47 *rr
100% suspe. ded varv.cu'ate phase
Dredgu - 1 10 10 i v 19 10 e,
material -~ 2 ig 10 10 10 10 10 pY
Sample A 3 10 10 1¢ 10 10 10 10
Mean (Xx): 10.0 (100.0%)
Dredged 1 1l 10 10 10 i0 10 i0
material - 2 i0 10 10 10 10 10 10
Sample B 3 1¢ 10 10 i0 10 10 10
Mean (X): 10.0 (100.0%)
Dredged 1 10 10 10 10 10 16 10
material - 2 10 10 10 10 10 10 1G
Sample C 3 10 10 10 10 10 10 1ld
Mean (X): 10.6 {(100.0%)

48icassays were conducted at 20+1°C in 19-1 aquaria. A l4-hr
light (»1200 uw/cm¢ at surface of aquaria) and 10-hr dark photo-
period was maintained with cool-white fluorescent bulhs. Test media
were not aerated. Dissolved oxygen concentrations in the media
ranged from 6.0-7.1 ml/1 at the start of the bioassays to 5.0-5.9 ml/1
at the end of the tests. pH varied from 7.7-8.0 (start of biocassays)
to 7.3~7.9 (end of bioassays). Salinity was maintained at 30-32 ppt.

T A p— - —




B.3 Solid Phase Bioassays
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SUMMARY

The proposed oceanic discharge of dredged material from

Island End River, Chelsea, Massachusetts, to the Boston "Foul

Area" is ecologically acceptable as judged by the biocassay-

related criterion employed in this evaluation. Total (combined)

survival of mysid shrimp (Neomysis americana), the hard clam

(Mercenaria mercenaria), and sandworm (Nereis virens) exposed
for 10 days to reference (disposal-site) sediment and the solid
phase of a composite sample of dredged material collected from

three sampling stations was not significantly different
(e = 0.05).

ii
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1. INTRODUCTION

The major objective of this evaluation is to assess the
ecological acceptability of the proposed oceanic discharge
of dredged material from Island End River, Chelsea, Massachu-
setts (Figure 1), to the Boston "Foul Area." The evaluation
addresses only the solid phase of the dredged material. An
earlier investigation (Contract No. DACW33-79-M-0778) was
conducted with liquid, suspended particulate, and solid
phases of the material. The previous investigation indicated
no unacceptable ecological hazard associated with the two
aqueous phases and an unacceptable danger related to the
solid phase. However, previous solid-phase testing was not
performed with reference sediment collected from the proposed
disposal site. Therefore, a definitive conclusion regarding
the ecological acceptability of the solid phase could not be
reached.

This evaluation consists of four principal sections in
addition to the Introduction. The first section, which
precedes the Introduction, summarizes the ecological accept-
ability of the proposed discharge operation. The second
section reviews the methods and materials employed in the
evaluation. The third section presents important results of
the evaluation. The last section lists references cited in
the evaluation.

The evaluation contains two appendices. Appendix A
details laboratory procedures employed for preparing dredged
material and conducting bioassays. The appendix also serves
as a quality-control document. Appendix B contains all
unanalyzed biocassay-related data. Only data directly relevant
to the ecological evaluation of the proposed discharge opera-
tion are presented in the main body of the evaluation.
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Figure 1. Location of dredging site, Sampling stations for dredged material
are schematically depicted in inset.
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2. METHODS AND MATERIALS!

Dredged material was collected from three sampling
stations in Island End River (Figure 1) during 1000-1200 on
September 19, 1979. Material was collected from the vessel
Bobby L III by representatives of the New England Division of

the Corps of Engineers (supervisor was Mr. Roy S. Clark).
Mr. Timothy J. Ward and Mr. Robert L. Boeri, Energy Resources
Company Inc. (ERCO), observed the collection efforts.

Station A was located near the mouth of the river at
approximately 1,000 m from the river's eastern shore. Depth
of water at the station was about 2~3 m. Station B was
situated upriver from Station A and approximately 500 m from
the eastern shore of the river (depth of water was about
2 m). Station C was located upriver from Station B and
approximately 500 m from the eastern shore (water depth was
about 2 m). At each station, two samples of dredged material
were collected with a Van Veen grab. Each set of samples was
placed in a 15-1 bag, which was assigned an identification
number (Station A: GEB-4-79; Station B: GEB-5-79; Station C:
GEB-6-79). The bags were transported immediately to ERCO's
Bioassay Laboratory in Cambridge, Massachusetts. Bags were
put into cold storage (2~4° C) at the laboratory at 1400 on
September 19, 1979. Material in the bags was composited
just prior to initiating solid-phase bioassays.

Solid~phase bioassays were conducted accord’ j to
procedures described in Appendix F of the manual entitled
Ecological Evaluation of Proposed Discharge of Dredged
Material into Ocean Waters (U.S. EPA and COE, 1977).

lLaboratory procedures used to prepare dredged material
and conduct bioassays are described in detail in Appendix A
of this evaluation.
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Species employed in biocassays were mysid shrimp (Neomysis
americana), the hard clam (Mercenaria mercenaria), and

sandworm (Nereis virens). Mysid shrimp and hard clams were

obtained from, respectively, Sea Plantations, Inc., Salem,
Massachusetts, and Long Island Shellfish, Inc., West Sayville,
New York. Sandworms were acquired from a commercial supplier
in Boston. Animals were acclimated in artificial seawater
for at least 5 days prior to initiation of testing., All
species were tested in the same aquaria (38-1 capacity) at
20+1°C. Water exchange (artifical seawater) in aquaria was
by the replacement, as compared to the flow-through, method.
During testing, mysid shrimp were fed live 48-hr-old Artemia
(brine shrimp) nauplii at a rate of approximately 10 ml of
culture/aquarium/day.

Control (culture) sediment employed in the tests was
collected on September 19, 1979, from the intertidal zone of
Nahant Beach. The sediment, which was collected by Mr. Ward
and Mr. Boeri, consisted primarily of sand. Reference
{disposal-site) sediment used in the tests was collected at
approximately 1100 on September 25, 1979, from a single
sampling station located about 1 nautical mile west of the
"A" buoy at the center of the Foul Area. The sediment was
collected with a Van Veen grab operated from the vessel
Bobby L II1 by representatives of the Corps (Mr. Ward and

Mr. Boeri were observers). Depth of water at the sampling
station was approximately 80 m. The sediment was put in
plastic bags and placed in cold storage (2-4°C) at ERCO's
Toxicology Laboratory at 1700 on September 25, 1979.




3. RESULTS

The three samples of dredged material employed in the
evaluation consisted primarily of gray to black clay and
silt (visual determinations). Mya shells were observed ‘-
Sample A and live Nereis were noted in Samples B and C. The
reference {(disposal-site) sediment was similar in texture to
the samples of dredged material and contained starfish and
sea cucumbers.

Data generated by solid phase biocassays. with mysid
shrimp, the hard clam, and sandworm are presented in Table Bl
(Appendix B). Mean survival of hard clams and sandworms
exposed for 10 days to dredged material was relatively high,
i.e., 92-100%. Mean survial of mysid shrimp exposed to the
material was only 75%. However, shrimp exposed to roference

sediment exhibited the same average survival.

Analysis of total (combined) survival data for the three
test species is presented in Table 1. Survival of control
animals was greater than 90%, thus allowing a comparison of
total survival of organisms exposed to reference sediment and
dredged material. These survival data exhibited homogeneous
variances (Cochran's test), thereby permitting a parametric
one-way analysis of variance (ANOVA) to be performed with
nontransformed data. The ANOVA indicates no statistically
significant difference {(a = 0.05) in survival of animals
exposed to the reference sediment and dredged material.
Therefore, it is concluded that the dredged material (solid
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Table 1. Analysis of total survival data for mysid shorimp (Necmysis americana,, the hard clam
(Mercenaria mercenaria), and sandworm (Nereis virens) exposed for 10 Jdays to control
(culcure] sediment, reference (disposal-site) sediment, and s0lid pn.se of dredged material

Step 1. Total Survival Data {(Frcm Table Bl)

Total Number of Survivors

Treatment (t): Credqged Material
Control Reference (Dispcsal- {Compcsite of
Replicate (Culture) Sedimen: Sire) Sediment ‘hree Samples)
1 60 ] 57 52
2 52 l 49 S52
3 58 56 56
4 37 l 54 54
5 ss | 54 3
Mean (%): 56.4 (94.08) | 54.3 (90.0%) 53.4 (89.0%)

Step 2. Cochran's Test for Homogeneitv of Variances of Totali Survival Data

Number of Survivors

Treatment (t) Mean (X) Variance(s2)
Reference (Disposal-S5ite) Sediment S4.2 9.50
Dredged Material (Composite of 53.4 2.8¢

Three Samples)

as compared to: Cigap,) ™ 0.91 for 3 = 0.05, k = 2, and v = 4

Step 3. Parametric One-Way Analysis of Variance (ANOVA) of Total Survival Data

Sum of Mean
Source of Variation df Squares Square Fleal.)

Treatment (Reference Sediment, tels) 0.90 0.90 0.15 ns,

Dredged Material) as compared
to Firap.)
= 5,32 for
= (.05,
numerator
daf = 1, and

“rror t{r-1})=3 49.20 6.15 denominator
df = 3

Total tr-1=9 50.10

-6~
5-~91
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phase) is ecologically acceptable for discharge to oceanic
waters.l

1Paragraph 37, page Fl7, Appendix F of the EPA and COE
manual for dredged material (U.S. EPA and COE, 1977) states
that a solid phase has "real potential for causing environ-
mentally unacceptable impacts on benthic organisms [only if])
difference in mean survival between animals in the control

and test sediments is statistically significant and [emphasis
added] greater than 10 percent."
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APPENDIX A

LABORATORY PROCEDURES FOR PREPARING DREDGED MATERIAL AND CONDUCTING BIOASSAYS:

Date/Time

of Implemen-

tation of
Procedure Procedure

Certifications of Performance cf Procedure

Aquatic
Toxicologist

Laboratory

Diiggtot

Division
Cirector

1. Store control sediment CS 9/19/79

He

(CS), reference sediment
(RS) and dredged sediment
(DS) at 2-4° ¢ in sepa- RS 9/25/79

CMMaz

/

rate containers. Mix
sediment in each container
as thoroughly as possible. DS  9/19/79

Solid-phase Biocassays

Biocassays must be initiated by October 3, 1979 {2 weeks

after September 19, 1979, date of dredged sediment collection).
Maintain dissclved oxygen in aguaria at >¢4 ppm.

Cover aquaria to prevent salinity changes.

2. Remove CS and RS from

storage and wet sieve

through l-mm mesh into

separate containers. (Use

minimum volume of arti- 9/26 1000

ficial sea water {ASW]
of salinity of 30 ppt
for sieving purposes.)
Place nonliving material
remaining on sieve in
appropriate containers.

3. Mix CS and RS in

respective containers

and allow to settle

for 6 hr. 9/26 1000

4. Decant ASW and mix
CS and RS as thoroughly
as possible. 9/26 1600

5. Assign treatments
(CS, RS, DS) and repli-
cates (5 r) to aguaria. 9/26 1615

6. Randomly position

aquaria (15) in environ-

mental chamber maintained

at 20+1°C. 9/26 1630

ithis document is a copy of the work sheet that was used during the evaluation.
The document differs from the work sheet in that dates/times appear in typed form and

certifications were added at a single time after the dates/times were typed.
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Laboratory Procedures (Continued)

Procedure

Date/Time

of Implemen-~

tation of
Procedure

Certifications of Performance of Procedure

Aquatic
Toxicologist

Laboratory Division
Director Director

7. Partially fill aquaria
with ASW.

8. Place 30 mm of CS

in 5 control aquaria.
Place 30 mm of RS in each
remaining aquarium. Fill
1st aquarium to *10 mnm,
then 2nd aquarium to

M0 mm, ...., and

finally 15th aquarium to
"0 mm. Repeat sequence
until aquaria are filled
to “20 mm. Repeat
seguence again until
aquaria are filled to

30 mm. This procedure
will help to ensure that
CS and RS in all aguaria
are homogeneous. Store
remaining CS and RS at
2-4°C for later use.

9. Replace ASW 1 hr after
CS and RS have been added
to aguaria. Do not dis~
turb sediment during
replacement.

10. Select 300 hard clams
from holding tanks and
randomly distribute into
15 finger bowls. Follow
same procedure for
sandworms.

11. Randomly distribute
contents of each set of
15 finger bowls into

15 aquaria.

12. If necessary, replace
75% of ASW 24 hr after
animals are introduced
into aquaria.

13. Acclimate animals for
48 hr. At end of this
time period, remove dead
animals and replace with
live animals.

9/26 1630

9/26 1645

9/26 1745

9/26 1300

9/26_1745

{Not necessary)

9/26-9/28
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Laporatory Procedures (Continued!

Date/Time Certifications of Performance of Procedure
of Implemen-
tation of Aquatic Laporatory Division
Procedure Procedure Toxicologist Director Director
14. During acclimation
period, remove appro-
priate volume of DS from
storage and wet-sieve
through l-mm mesh into
1 container. Use mini-
mum volume of ASW for 9/27 0830 . - -

sieving purposes. Place
nonliving material remain-
ing on sieve in container,

15. Mix material in
container and allow to
settle for 6 hr.

16. Decant ASW and mix DS
as thoroughly as possible.

17. Place 15 mm of DS in

5 dredged-material aquaria.
Employ basic strategy
identified in Step 8.

18. Remove remaining CS
and RS from storage.

wWarm to test temperature
(20+1°C). Add 15 mm of CS
to each control aquarium
and 15 mm of RS to each
reference aguarium.

Employ basic strategy
identified in Step 8.

19. Replace 758 of ASW

1 hr after addition of DS
and final addition of

CsS and RS.

20. Select 300 mysid
shrimo from holding tank
and randomly distribute
into 15 finger bowls.

21. Randomly distribute
contents of finger bowls
into 15 aquaria.

9/27 Q0900-1500

9/27 1500

9/28 0830

9/28 0900

9/28 1000

9/28 0930

9/28 1015
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Laboratory Procedures (Continued)

Date/Time Certificat:ions of Performance of Prccedure
' of Implemen-
tation of Agquatic Laporatory Livision
Procedure Procedure Toxicologist Director Director

22. Perform the follow-
ing activities:

Every day after introduction
of mysid snrimp 1nto aquaria

e Record salinity,

temperature,
dissolved
oxygen and pH Day 1 9/29 " " "
in each agquarium
(record in log Day 2 9/30 M " "
book)
Day 3 10/1 M " "
e Record obvious
mortality, for- Day 4 10/2 . " "
mation of tubes
or burrows, and pay S 10/3 . " "
unusual behavior
patterns of Day 6 10/4 " " »
animals (record
in log book) Day 7 10/5 " " -
Day 8 10/6 - " "
Day 9 10/7 - " "
Day 10 10/8 * " "
[

Every 2 days after addition
of DS ang ¥1naf addition

of CS and RS into agquaria

e Replace 75% - H
of ASW Day 2 9/30 - " "
pay 4 10/2 . . .
Day 6 10/4 " " . '
Day 8 10/6 " " "

23. At end of 10-day

testing period, sieve

sediment in each aquarium

through 0.5-mm screen. 10/8/9 " " "
Count live animals.

Note sublethal responses.
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APPENDIX 6

ECONOMIC ANALYSIS

SECTION A
ANALYSIS OF PROJECT COSTS AND BENEFITS

1. This appendix contains the detailed analyses of the benefits and costs
of the alternative plans. Benefits and costs are calculated and compared
for each alternative to determine each plan‘s economic feasibility. Section B
of this appendix contains a detailed economic analysis of the proposed
channel depth and width.

METHODOLOGY

2. Benefits attributable to the federal project are derived from increased
use of the Island End River for recreational boating. At the present time,
recreational use of the Island End River is nonexistent. By dredging a
channel to the site of the proposed marina, the federal project would permit
the City of Chelsea to feasibly develop the marina in accordance with its
development plans for the Chelsea Naval Hosptial site. This would also
expand the supply of safe and convenient mooring spaces. Given the
present backlog of applications for mooring spaces in the Boston area, and
the expected continued growth of recreational boating, the benefits resulting
from this project are expected to be net benefits to the national economy.
That is, the opportunities for recreational boating will be new opportunities
that would not be available otherwise, and are not due merely to the
transference of boating benefits from other areas.

3. Benefits are calculated in economic terms by estimating the annual
return to boat owners as if the boats were "for hire." This is a measure

of the boat owners "willingness to pay" for recreational benefits. The ideal
percentage of return is considered the maximum return that could be expect-
ed with full unrestricted use of the harbor. At the present time, the

actual return is 0% of the ideal. With the proposed improvements, actual
return would range up to 100% of the ideal return depending upon the type
of boat.

PROJECTIONS OF THE RECREATIONAL BOAT FLEET

4. Projections of recreational boat use in the Island End River were
required to establish the economic benefits of the project as well as to
determine the required mooring area and channel dimensions.

5. Because there is currently no recreational boating in the Island End
River projections of future use were made based on the types of boats
observed at four nearby marinas. Four marinas in the greater Boston area

i o




that were considered to be representative of the Island End River site were
examined. The locations of the marinas are shown in Figure 6-1. The
marinas selected were fairly large and privately owned and operated. The
Boston Harbor Marina, Norwood Marina and the Tern Harbor Marina were
considered representative due to their locations on rivers with fairty siallow
depths, and the availability of shore facilities similar to those proposed for
the Island End River Marina. The Constitution Marina was selected due to
its comparable size and its nearby location.

6. Inventories were taken by visually classifying moored boats by size
and type. The observations were made on a weekday morning during the
summer. The results of the surveys are shown in Tables 6~1 through 6-5.
Table 6-5 shows the average mix of boats for the four marinas surveyed.

7. Table 6-6 shows the mix of boats projected for the island End River.
The percentages shown in this table reflect a slightly higher percentage of
sailboats than observed at the four marinas. The number of sailboats is
anticipated to be higher in the future due to increases in the price of fuel.
Within the categories of power boats and sailboats, the breakdown by per-
cent is the same as observed in the survey.
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TABLE 6-1

RECREATIONAL FLEET OBSERVED AT NORWOOD MARINA, BOSTON

Type of Craft Length Number Percent
QOutboards 15-20 9 10.4
20+ 1 1.2
Sterndrive 15-20 5 5.8
21-25 10 1.6
26+ 5 5.8
Inboards 15-20 2 2.3
21-30 27 31.4
31-40 13 15.1
41-50 2 2.3
51+ 1 1.2
Cruising Sailboats 15-20 0 0
21-30 6 7.0
31-40 3 3.5
41+ 0 0
Daysailers 8-15 1 1.2
16-20 5 5.0
21-25 1 1.2
26+ _0 0
6 100.0




TABLE 6-2
RECREATIONAL FLEET OBSERVED AT TERN HARBOR MAKINA, WEYMOUTH

Type of Craft Length Number Percent
Outboards 15-20 14 12.3
20+ 2 1.8
Sterndrive 15-20 2 1.8
21-25 4 3.5
26+ 1 0.9
Inboards 15-20 1 0.9
21-30 35 30.7
31-40 15 13.1
41-50 6 5.2
51+ 2 1.8
Cruising Sailboats 15-20 1 0.9
21-30 16 14.0
31-40 11 9.6
41+ 0
Daysailers 8-15 1 0.9
16~20 1 0.9
21-25 2 1.8
26+ 0 _0
114 100.0
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TABLE 6-3
RECREATIONAL FLEET OBSERVED AT BOSTON HARBOR

Type of Craft Length Number Percent
Outboards 15-20 37 10.9
20+ 7 2.1
Sterndrive 15-20 6 1.8
21-25 35 10.3
26+ 9 2.7
Inboards 15-20 3 0.9
21-30 107 31.6
31-40 50 14.8
41-50 3 0.9
51+ 1 0.3
Cruising Sailboats 15-20 0 0
21-30 56 16.6
31-40 15 4.4
41+ 0 0
Daysailers 8-15 1 0.3
16-20 2 0.6 :
21-25 5 1.5 |
26+ 1 0.3 ;
338 100.0 ;

6-5
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TABLE 6-4
RECREATIONAL FLEET OBSERVED AT CONSTITUTION MARINA, BOSTON
Type of Craft Length Number Percent
Outboards 15-20 6 3.6
20+ 2 1.2
Sterndrive 15-20 4 2.4
21-25 13 7.8
26+ 7 4.2
Inboards 15-20 3 1.8
21-30 22 13.2
31-40 22 13.2
41-50 9 5.4
51+ 0 0
Cruising Sailboats 15-20 1 0.6
21-30 43 25.7
31-40 23 13.7
41+ 3 1.8
Daysailers 8-15 0 0
16-20 7 4.2
21-25 2 1.
26+ 0 0
167 100.0
6-6




TABLE 6-5
RECREATIONAL FLEET OBSERVED AT FOUR MARINAS

Type of Craft Length Number Percent
Outboards 15-20 66 9.4
20+ 12 1.7

Sterndrive 15-20 17 2.4
21-25 62 8.8

26+ 22 3.1

Inboards 15-20 9 1.3
21-30 191 27.0

31-40 100 14.2

41-50 20 2.8

51+ 4 0.6

Cruising Sailboats 15-20 2 0.3
21-30 121 17.2

31-40 52 7.4

41+ 3 0.4

Daysailers 8-15 2 0.3
16~20 11 1.6

21-25 10 1.4

26+ _1 0.1

705 100.0




TABLE 6-6
RECREATIONAL FLEET PROJECTED FOR ISLAND END RIVER

Type of Craft Length Percent

Outboards 15-20 9
20+ 2

Sterndrive 15-20
21-25 1
26+

o w

Inboards 15-20
21-30 2
31-40 1
41-50
51+

Cruising Sailboats 15-20
21-30
31-40
41+

=N
SO0 SN NMY -

Daysailers 8-15
16-20
21-25
26+

O -=Wwo
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PROJECT BENEFITS

8. Actual return as a percentage of ideal return is dependent upon the
type of boat. In general, the smaller, more maneuverable boats can utilize
the harbor and river more effectively under all tide conditions. Boats with
large drafts are more likely to be restricted to the channel and may be
prevented from using the river at iow tide conditions.

9. Figure 6-2 shows the criteria used to determine the required channel

depth. Reductions in benefits are considered to occur if the draft exceeds
the depth of water available at low tide. Table 6-7 shows the percent re-

ductions in benefits estimated to occur with different channe! depths.

10. Channel dimensions of 100 feet wide and 6 feet deep were selected as
the most cost effective means of providing the desired boating. A
"marginal" benefit/cost analysis of these design criteria is contained in
Section B of this appendix. The following discussion of project benefits is
based on this channel size.

11. Net benefits have been calculated by converting the future recreational
benefits to an equivalent annual basis using an interest rate of 7-1/8 per-
cent. This rate is currently applicable to all federal water resource proj-
ects.

12. Because of tihe conflict between recreational boats and large ships in-
herent in Plan A, recreational benefits are reduced for this plan. As
shown in Table 6-8, the delay to recreational boats is estimated to reduce
benefits by 7%, as compared to other alternatives.
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TABLE 6-7
ESTIMATED REDUCTIONS IN BENEFITS (% FROM IDEAL) BASED UPON
DESIGN CHANNEL DEPTH (FEET)

Type of Craft 5' 6' 7' 8'

Outboards
15-20 - - - -
20+ - - - -

Sterndrives
15-20 - - - -

21-25 - - - -
26+ - - - -

Inboards !
15-20 - - - - :
21-30 5 - - - 1
31-40 15 - - - |
41-50 25 - - - J
51+ 35 15 - -

Cruising Sailboats
15-20 15 - - -

21-30 25 15 - -
31-40 35 25 15 -
41+ 45 35 25
Daysailers
8-15 - - - -
16-20 15 - - -
21-25 25 15 - -
26+ 35 25 15 -
6-10




TABLE 6-8

REDUCTION IN BENEFITS DUE TO 1
CONFLICT WITH INDUSTRIAL SHIPPING i

COMPANY SHIPS PER YEAR RECEIVED i
1. Exxon Corp. 150 '
2. Coldwater Seafood 50
3 Marquette Cement 25

Total 225

——

225 ships per year X 2 = 450 trips per year or 1.25 per day

2. Assuming 1 hour of delay for each industrial shipping movement:
1.25 hours of delay per 16 hour sailing day = 7%

3. Benefits of Plan A are reduced by 7%.

6-11
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13. Construction of the proposed marina is anticipated to take place in
stages, reflecting the construction of residential housing on the former
Naval Hospital site. Within 2 years after completion of the federal project,
it is estimated that marina facilities for 100 boats would be provided. The
use of the Island End River by the 100 boats based at the marina wouid
produce net recreational benefits of $166,600 for Plan A ard $179,200 for
Plans B, C and D (See Table 6-9).

14. In addition to the 100 boats berthed at the marina, an average of 10
boats per day are estimated to use tle marina facilities as transient vessels,
or to be launched for day use. These craft are anticipated to be outboards
or stern drive boats. Annual net benefits of $7,600for Plan A and $8,200
for Plans B, C and D are estimated for these boats (See Table 6-10).

15. Based upon the increasing population at the Naval Hospital site and in
general upon the continued growth in demand for mooring spaces in the
greater Boston area, the marina facilities are projected to be expanded 1o
provide a capacity of 250 mooring spaces within a ten year period. A

marina with a capacity of 250 boats has been proposed in the City of Chelsea's
Redevelopment Master Plan for the Naval Hospital. Benefits from the addition-
al boats added within the ten year period are estimated at $184,400 for Plan

A and $198,300 for Plans B, C and D (See Table 6-11).

16. Transient and launched boats are anticipated to increase from an
average of 10 per day to an average of 20 per day with a ten year period.
Annual net benefits of $11,200 and $12,100 are estimated for these crafts
(See Table 6-12).

17. Project benefits are summarized in Table 6-13. Plan A results in total
equivalent annual benefits of $369,800 Plans B, C and D have equivalent
annual benefits of $397,800.

Table 6-13
PROJECT BENEFITS
(EQUIVALENT ANNUAL BENEFITS)

PLANS
A B c D

Boats Added immediately $166,600 $179,200 $179,200 $179,200
Immediate Transients 7,600 8,200 8,200 8,200
Boats Added Within 10 Years 184,400 198,300 198,300 198,300
Future Transients 11,200 12,100 12,100 12,100

TOTAL $369,800 $397,800 $397,800  $397,800

6-16




COST ESTIMATES

18. Detailed cost estimates for each alternative have been presented in
Appendix 2, Tables 2-2, 2-4, 2-6, and 2-8. These cost estimates have
been based on the following factors:

Price per cubic yard for dredging
Price per linear foot for revetment
Constructon contingencies (15%)
Engineering (7%)

Supervision and Administration (8%)

Appendix 4, Sections D and E contain an explanation of the method of
dete,'mining dredging prices.

SUMMARY

18. Table 6-14 contains a summary of the project costs and benefits for

each alternative. Each plan will result in benefit/cost ratios greater than
1.0 and will result in positive net benefits. Plan B, the selected plan,

will result in the greatest net benefits.

Table 6-14
SUMMARY OF ECONOMIC ANALYSIS
PLAN A B Cc D
1. Annual Cost $ 57,000 $68,000 $95, 000 $115,000
2. Annual Benefits $ 369,800 $397,800 $ 397,800 $397,800
3. BenefitCost Ratio 6.4 5.8 4.2
4. Net Benefits $312,800 $329,800 $ 302,800 $ 282,800
6-17
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SECTION B

ANALYSIS OF ALTERNATIVE CHANNEL DIMENSIONS

20. Following the designation of the selected plan, further analysis of the
proposed channel dimensions were undertaken in order to ensure that the
proposed plan representea the plan producing the maximum net benefits.
Therefore, "marginal” benefit/cost calculations were made to determine the
changes in net benefits with changes in channel dimensions.

CHANNEL DEPTHS

21. Figure 6-2 illustrates the criteria used to evaluate channel depths.
Table 6-7 shows the reductions in benefits assumed to occur with differing
channel depths. Based on Table 6-7, benefits have been evaluated for
channel depths of 5, 6, and 7 feet, shown in Tables 6-13, 6-15,

and 6-16 respectively. The results are based on the fleet mix expected to
occur in the Island End River and are shown in terms of the average bene-
fit per boat.

22. Table 6-18 shows the differences in project benefits and costs associat-
ed with 5, 6 and 7 foot channel depths: with annual net benefits maximized
at the six foot depth.

6-18
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TABLE 6~ 17
ECONOMIC ANALYSIS OF CHANNEL DEPTHS

Channel Depth

5 6 /
ANNUAL PROJECT BENEFITS
A) Boats Added Immediately
1. Moored Boats $160,000 $179,200 $183,000
2. Transient Boats 8,200 8,200 8,200
B) Boats Added Within 10 Years
1. Moored Boals * 177,500 198,300 203,100
2. Transient Boats 12,100 12,100 12,100
Total $357,800 $397,800 $406,400
ANNUAL PROJECT COSTS
A) Amortization $ 37,600 s$46,300 $ 53,200
B) Maintenance 15,300 22,000 23,700
Total Annual Cost $ 52,900 $68,300 $ 76,900
ANNUAL NET BENEFITS $304,900 $329,500 $329,500

*Computed by multiplying the total benefit for 100 boats added immediately
by 1.5 to account for the additional 150 boat growth, and multiplying that
product by the discount factor 0.739739 to express the benefit as an average
annual equivalent.
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26. Elimination of the proposed widening of the commercial channel is the
same as Plan A. This would resuit in a reduction in benefits of 7%. There-

24. Downstream of the marina, the existing channel will be widened by
dredging up to 80 feet of additional width. However, the channel will be
clearly marked to designate a 100 foot wide small boat channel.

25. Reduction of the proposed channel width will result in additiona! con-
gestion within the small boat channel as well as a smaller separation between
the recreational boats and the large ships. This will iead to a reduction in
the recreational benefits.

e e

CHANNEL WIDTH

23. A channel width of 100 feet has been selected based on a consideration
of convenience and safety to boaters. At the upper end of the project, the
channel serves to provide access to the marina as well as serving as a
maneuvering and turning area. A width of the turning area egual to twice
the length of the largest boat is considered to be the minimum allowable
width for adequate maneuvering. Since boats up to 50 feet long are expect-
ed, a minimum width of 100 feet is required adjacent to the marina.

fore, narrowing of the proposed width of 100 feet would produce reductions
in benefits ranging up to 7%.

27. On the average with a 100 foot wide channel the eastern edge of the
small boat channel would be about 40 feet from the deeper water of the

commercial channel.

be about 20 feet away.

Wwith an 80 fsot wide channel, the eastern edge would
Therefore, a reduction of 3-1/2% was assumed to

occur within an 80 foot wide channel. No additional benefits were assumed
to occur with a 120 foot wide channel.

28. The following table shows the estimated costs and benefits for alternative

channel width.

Annual Cost
Annual Benefits

Annual Net Benefits
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Table 6-18

ANALYSIS OF ALTERNATIVE CHANNEL

WIDTHS PLAN B
Channel Widths
80 100 120
$ 57,100 $68,300 ¢ 71,600
$383,900 $397,800 $397,800

$326,800 $329,500 $326,200




SECTION C

SENSITIVITY ANALYSIS

29. 1In order to satisfy questions concerning risk and urccrtainty
associated with projects of future fleet composition, benefits have
been calculated to correspond with the two extreme ends of the
reasonable range of fleet mixes. Benefits previously reported in
this appendix were thought to reflect the most probable future
fleet, depicting a slight increase in sailboats as a percentage of
total fleet due to increased price and decreased availability of
fuel. Tables 6-19 and 6-20 display the benefits which would be
expected to accrue to a fleet composed on a percentage breakdown

by size and vessel type to correspond exactly with the existing
fleet in the Boston Harbor ar=a. Benefits which would be anticipated
if the proposed anchorage provided mooring space for sailboats
exclusively, an extreme case which would realize the lowest possible
return on investment of all fleet mixes, is shown in Tables 6-21 and
6-22, All annual benefits are summarized in Table 6-23, and are
compared to annual costs which determine economic feasibility. In
all cases, a return of greater than one dollar could be expected for
every dollar spent, with return maximized for Plan B.
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TABLE 6-23

RISK AND UNCERTAINTY ANALYSIS

SUMMARY OF ECONOMIC ANALYSIS ASSUMING FUTURE FLEET !
CONFIGURATION SIMILAR TO EXISTING MIX 1

PLAN A B C D
; 1. Apnual Cost $57,000 $68,000 $95,000 $115,000
i 2. Annual Benefits $313,400 $337,000 $337,000 $337,000
: 3. Benefit-Cost Ratio 5.5 5.0 3.5 2.9
4. Net Benefits $256,400 $269,000  $242,000  $222,000

SUMMARY OF ECONOMIC ANALYSIS ASSUMING FUTURE FLEET
COMPOSED EXCLUSIVELY OF SAILBOATS

PLAN A B C D

1. Annual Cost $57,000 $68,000 $95,000 $115,000
2. Annual Benefits $245,700 $264,200 $264,200 $264,200
3. Benefit-Cost Ratio 4.3 3.9 2.8 2.3
4. Net Benefits $118,700 $196,200 $169,200 $149,200
6-28
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APPENDIX 7

ANALYSIS OF DISPOSAL OF DREDGED MATERIALS

1. This appendix identifies and evaluates various methods for

disposal of dredged materials. Three options have been analvzel: the
option of ocean disposal, the option of disposal orn {and at a sile on the
shores of the Chelsea Naval Hospital, and disposal in a landfill at the site
of the proposed Container Port facility in South Boston.

2. The option of disposal at a land fill site in the City of Cheslea removed
from the Island End River or elsewhere in eastern Massachusetls is not
considered feasible. There is no landfill site in the City of Chelsea capable
of receiving the material. In addition, beacuse the material contains high
amounts of pollutants, it is regarded as a toxic substance. The
Massachusetts Department of Environmental Quality Engineering has indicated
that there is no landfill area in eastern Massachusetts currently approved to
receive toxic materials. Even if a suitable landfill site could be found for
disposal of dredged materials, it is anticipated that the transport of large
quantities of dredged materials to a distant site would cause significant
adverse impacts.

3. The option of selling or donating the dredged materials for use as
structural fill for most types of construction projects is not considered
feasible. The upper strata are generally believed to have poor structural
properties. Lower strata particularly on the easterly shore of the river
generally are of a granular nature, however, stratitied dredging would add
to removal costs. Additionally, disposal of lower strata for structural fill
would not solve the problem of disposal of the structurally unsuitable upper
strata.

4. Massport is currently proposing construction of a major container port
facility at the site of the former South Boston Naval Annex. An approximate
ly 40 acre site will be filled to accomodate the loading cranes and contsiner
storage facilities. While the dredged material from the Island End River is
not ideal fill due to its poor structural properties, other poor quality fiil

will be placed in the area. Massport plans to dredge the bottom sediments
adjacent to the site to create deepwater berths. Additicnally, the existing
bottom sediments in the container port will not be removed prior to filling.
Although no information is available on subsurface conditions at the Massport
site, it is probable that the structural properties of the material from the
Island End River will be no worse than materials already slated for deposition
in the landfill site. Massport plans to obtain fill from various construction
projects in the Boston area including the M.B.T.A. red line tunnel excava-
tions. However, there will be ample room to accomodate the voiume of
materials from the Island End River.

5. The Massport site would be suitable as a disposal site for dredged
materials. It is close to the Island End River which would minimize trans-
port costs. Access by water is available which would minimize transport
impacts. The feasibility of using the site is based upon scheduling, the
properties of the dredged materials, and the acquiescence of Massport.

- -— e — -
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¢ P esign development for 'ne proposed container port is

Cedule of implementation is smnlariy uncertain. 1L is current-
reled tnat 1 will be accepted no earliar thar 1982 or 1282, Thus,
foand Lna Rever improvements might have to be delayed if the Massport
e 1S 10 be wused.

Massport witl design appropriate containment, sedimentation and leach-
ole o reatment jacilities lo accommodate proposed fill materials. |f the dredged
materials feon the isiand End River were ditfterent from the other fill then a
Sostreatinent or moditication of the above facilities might be required. The
additional expense of tacility modification might lead Massport to reject
sate ial from the isiand End River.

At present, the Boston Foul Area is the only designated location off the
“iay sachusetts coast where the ocean disposal of dredged materials is permitted.
“t i3 located approximately 24 nautical miles from the Island End River. The
area is approxiamtely 1 nautical mile in diameter with a center point at
472% 25' N latitude, 70© 35' W longitude. Water depths at the site range from
276 feot to 300 feet. See Figure 7-1.

3. The currents at all depths in the Boston Foul Area fluctuate
-onsiderably in both direction and speed seasonally with the boltiom currents
teing consistently weaker than those measured at mid-depth and near the
surface. Along the sea floor the residual drift is southeasterly in January,
consistently westlerly during June, mostly easterly in September, and
variable but somewhat northly in October. The character of the currents
and sediments in this area show that discharge of silty/clay dredge material
wi!l tend to remain suspended in the water and cause little erosion over

Lme .

o Although the water quality of the Boston Harbor meets current state
.-} fe.leral standards, there is a measurable deposit of materials on the

.+ o1 the Harbor from the effluent discharge of sewage treatment piants
containing elevated levels of heavy metals, PCB's, and a complex mixture of
sy crocarbens resembling heavy lubrication oil.  The concentrations of heavy
metals and hydrocarbons are relatively high in the Boston Foul Area in
comparison to other areas in Boston Harbor. According to a 1976 study of
‘he Distribution of Polluted Materials in Massachusetts Bay by the New
t.j'and Aquarium, it would be tempting to assign the higher concentrations
Lear the Foul Area lo the dispersion of polluted dredge spoil dumped there
v recenl years, especially since the net residual drift of bottom currents is

roward and toward the Foul Area. However, a second factor may con-
iribute to the distribution patterns displayed here. The regions of highest
metal and hydrocarbon content are also those with the deepest deposits of
»ill ond clay. The sedimentation rates evidenced by the depth of existing
Jwepasits indicates that these areas may be natural sinks for both polluted
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and unpolluted suspendea solids enterina Massachusetts Bay .

71. The offshore benthic population in the iine-~grained s ..trates of
Massachusetts Bay can best be characterized as a spio filicorni:'"yosira
(gouldi) community. In the Boston Foul Area, the number of species and
individuals are relatively depressed as compared with the entire area. Since
this is not biologically productive, the dumping of dredge materials here is
considered to be less entvironmentally damaging than disposc! z:'sewhere.

12. An analys's of bottom sediments from the lsland &nd River cla<sified
the material as "black, oily, fine sandy clay with strong petrcfenm odor and
fibrous organics." The sediments exhibit a higih percentage of ¢rain sizes
classified as "fine' and also high water contents. This indicates thai the
material is likely o disperse somewhat when dumped at sea, rather than
settling rapidly to the bottom.

13. The chemical analysis of the bottom sediments indicated that the solids
are polluted with fairly high levels of heavy metals, such as zinc, lead and
mercury. The elutriate tests, which determine the chemical concentrations
in the liguid phase, generally are more significant in terms of indicating po-
tential environmental impacts. The pollutants contained in the elutriate are
more likely to be ingested by marine organisms and enter the food chains.
An analysis of the chemical pollutants is found in the Envircnmental
Assessment,

14. Specific standards must be attained before approval can be obtained

for ocean disposal of dredge materials. Section 103 of the Marine Protection
Reseach and Sanctuaries Act of 1972 (Public Law 92-532) requires that any
proposed dumping of dredged material into ocean waters must be evaluated

to determine its potential environmental effects on marine organisms.

Appendix 5 contains the detailed bioassay report entitled Ecological Evaluation
of Proposed Oceanic Discharge of Dredged Material from Island End River,
Chelsea, Massachusetts.

15. The bioassay is conducted by determining the effects of a liquid
phase, a suspended particulate phase and a solid phase from the dredged
sediments on the mortality rates of marine animais. The mortality rates
occurring in the dredge samples are compared to those occurring with
control samples to determine if disposal of the dredge material will have
adverse ecological effects.

The bioassay conducteda for the lsland End River indicated that the
liguid phase and the suspended particulate phase samples from the dredge
material were not significantly diftferent from the contro! samples. The solid
phase, however, in the first evaluation appeared to have a significantly
different effect than the contro! sediments.

16. The solid phase dredge material sample had a significant effect

on the mortality of mysid shrimp when compared to the control sample.

It was believed that the high mortality of shrimp exposed to Island End
River sediments was due to the effects of fine particles clogging their
gills., Trhe control sample consisted of clean sand, in comparison to the
silty mud of the dredge sample, and therefore, did not have this clogging
effect on the shrimp.
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i/ Conscqueativ, the orioinal solid nhase binassay results were
considered lnconclusive. The solid phase bioassay was repeat.d using
reference samples from the disposal site. Sediments from the Boston
Foul Area are similar to TIsland End River in that they are botw
silt-clay size particles. Tuis test indicted that there was not a
sigaificant Jdifference between Tsland %ind River dredged material and
the disposal site and was therefore judged to be ecologically
acceptablc for ocean disposal.

18. Ocean disposal would have a lower economic cost than land
disposal. Secondary impacts relating to transpert would be miuimal
when compared te any alternative iavolving trucking dredged materials
tor substantial distaunces.

19. Discussions with Department of Environmental Quality Enginecring
fndicate that there are no communities in the area of the project
having sanitary landfills that meet the present criteria for disposal
of polluted waste. No communities other than Chelsea are likely to
be willing to designate a disposal are for the wastes from this
project. Because Chelsea is urbanized, finding a suitable location
for such a site would be difficult.

20. Land disposal would limit the development potential of the land
disposal site due to the poor structuril properties of the dredged
material. Therefore, ocean disposal is considered preferable. Land
disposal of dredged material is less desirable than ocean disposal
for a number of economic and environmental reasons. In the case of
the Island End River, the following factors must be considered:

- The upper layer of river bottom sediments consists of highly
organic mud. When this is placed on land to dry, anaerobic
decomposition of organic material is likely to give off
objectionable odors. Thus, it is undesirable to dispose of
the material near populated areas.

- Dredged materials would be characteristically clayey and
silty, and would form poor quality landfill subject to
substantial consolidatlion.

- It would have poor bearing capacities without substantial soil
improvement efforts.

- High concentrations of heavy metals such as lead, zinc, and
mercury in the upper layers, as well as high concentrations of
oil residues would result in pollution of ground and surface
water.
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Massachusetts Pepartment of Erviroamenta? Daaglicy rogineering
regulations require that dredged materials with physica’ and chemical
properties comparable to those found in the Island End River be
placed in sites contained by dikes ur bulkticads. Weir etflucut must
also be controlled. The dispusai site must be designated bv the
local Buard of Health. Depending on the nature of the pollutants,
Department of Environmontal Quality Engineering may als» place other
conditions on the disposal method.

21. There is an available land disposul site contiguous to the
marina site on the proposed Chelsea Naval iuspital Redeveloom. oo
site. The site has a surface arcea of 393,000 square feet, and s
capable of handling the 130,000 cubic yards of dredged material. The
primary planning effort was to determine the optimum elevation of the
top of the dike, which would would provide the required volume. This
was accomplished by computing the volume at selected elevatioas and
performing a linear iuterpolation. The results indicate that the
optimum elevation for the top of the dike would be 37 feet above mean
low water. This would require a containment dike with an average
height of 9.3 feet and a total volume of 28,000 cubic yards.

22. Disposal of dredge material adjacent to the Island End River
presents a number ot problems. Because of the proposed MDC park, the
only possible land disposal site would be at the marina development
site. Figures 7-2 and 7-3 show the exlsting and proposed land uses
at this location. Disposal of dredg:'d materials here would raise the
elevation of the marina parking lot and work yard area, and would
provide poor soil foundation conditions for rcads, parking lots, and
buildings. Although capacity and cost of constructing a land
disposal area for dredged materials are dependent on existing
subsurface characteristics of the site, no site specific soils
information is available. While present soil conditions in the
proposed disposal area are not known, the city of Chelsea feels that
the eastern portion of the arca designated for industrial and
commercial development presently provides good foundation conditions
for construction. However, the western part of the site in the area
of the proposed marina parking lot was apparently used at one time as
a dump. Therefore, in this area, subsurface conditions are likely to
be poor and very little good borrow is likely to be available for
construction of retaining dikes. The area would require earthen
dikes to contain the dredged material. The dikes could be
constructed of material which is locally available. The dikes must,
however, be impervious in order to prevent leeching of the toxic
dredged materials back into the river or the harbor. If the locally
available borrow 1s not impervious, then the entire containment
facility must be lined in such a way as to make it impervious. This
can be accomplished in many ways, including a neoprene liner, or an
impervous core.

~I
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23, The land disposal area must be capable of baedling the spoils
from the marina basin as well as from the channel. Volumes for the
channel dredging range from 51,800 to 110,000 cubdic yards while the
marina bas!in and boat launching ramps would require dredging of
dpproximacely 64,900 cubic yarlds. For tie sclected Plan B, che
channel proides 64,100 cubic yards, virtuvally the same ¢s for the
marina basin.

24. 1f dredging of the marina basin were to take place ovne or two
years after the channel dredging, a staged disposal method could he
used. After the channel dredging spoils have sufficiently dewatered,
they may be excavated and the diked area used to dewater the marina
basin dredged materials. Double use of the diked arca would reduce
the size and cost of construction of the area, offsetting the double
mobilization cost involved in staged dredging.

25. Four alternative land disposal plans have been evaluated. These
are described below. It should be noted that the costs are for the
shore work only and do not include the costs of placing the dredged
material into the diked basins.

26. Alternative 1 is illustrated in Figure 7-4. A triangular basin
would be constructed in the area north of the proposed Road "A" which
is to be constructed as part of the Chelsea Naval Hospital redevelop-
ment. The top of the dike would have to be built up to ahout
elevation 38, providing a capacity of 65,000 cubic yards in the
basin. A total of 46,000 cubic yards of embankment fill would be
required to construct the retatining dikes; of this amount, only about
10,000 cubic yards would be available from local borrow pits.

27. Dredged material could be disposed of in two stages. After the
channel material has dewatered sufficiently, it could be excavated
and placed in areas to the south and east of Road "A." The retention
basin could then be used again to dewater the material dredged from
the marina basin. The following Is a preliminary cost estimate of
this disposal option.

TABLE 7-1

Pro jected Land Disposal Costs
Alternative 1

Locally Available Borrow 10,000 cy 8 $1/cy $10,000
Additional Fill 35,000 cy @ §4/cy 140,000
Effluent Weir and Flume and Site Work 15,000
Subtotal $165,000

Rehandling of First State Dredgings 65,000 cy @ sl/cy 65,000
Capping Layer Over Second Stage 8,000 cy @ $4/cy 32,000
TOTAL $262,000
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28. Alternative 2, shown in Figure 7-5, provides for t'ie disposal of
the total amount of dredged material from the Plan B chaanel and the
marina basin in an area north of Road "A". This would require bulk-
heading a low marshy area to the north of the marina site, as well as
the construction of retaining dikes as in Alternative 1. The tops of
the dikes would have to be brought up to elevation 43.

29. For the purposes of this preliminary evaluatio it has been
assumed that subsurface conditions are such that sucn large dikes and
bulkheads could feasibly be constructed in this area. It is possible
that subsurface conditions could limit the size the location of the
retaining dikes proposed in Alternative 1 and 2.

30. The following is a cost estimate for Altermative 2:
TABLE 7-2

Pro jected Land Disposal Costs
Alternative 2

Avaliable Borrow 10,000 cy @ $1/cy $10,000
Other Fill 60,200 cy @ $4/cy 240,000
Bulkheads 560 L.F. 140,000
Effluent Weir and Flume Site Work 15,000
Capping Layer 12,000 cy @ $4/cy 48,000

TOTAL $453,000

31. Alternative 3 is illustrated in Figure 7-6. This alternative
would require the relocation of proposed Roads "A" and "B" as shown.
The existing road would have to be temporarily deadened near Building
2. After the dredged material has consolidated, woads "A" and "B"
could be constructed as planned, although their construction costs
would be considerably higher since preconsclidation may be required.

32. Alternative 3 spreads the dredged materials over a much larger
area, consequently the necessary retaining dikes are much lower.
Because the borrow area is extended into the hillside where gravel-~
like material is more likely to be found, it appears that retaining
dikes could be constructed from locally available borrow. Costs of
Alternative 3, not including additional road construction costs, are
as follows:




TABLE 7-3

Projected Land Disposal Costs
Alternative 3

Stet Borrow 28,000 cy @ $1/cy 328,000
Ef fluent Weir and Flume and Site Work 15,000
Capping Layer 27,000 ¢y @ $1/cy 27,000

TOTAL 3'7‘(7'3' '

33. All three alternatives would require placing dredged material of
poor structural fill over an area where marina parking and service
buildings are proposed. Although the existing subsurface conditions
are not defined, a layer of loose organic fill would certainly add to
subsequent development costs. Alternative 1, in particular, would
greatly increasc the cost of developing the proposed industrial site
ad jacent to the marina, and would make development of the marina site
difficult. The marina parking lot area would be left at an elevation
of more than 40 feet above mean low water, and the area of the pro-
posed boat launching ramp would be more than 20 feet above mean low
water. Development of the industrial site is somewhat more feasible
with Alternative 2, although some regrading would be needed and
building foundatlion costs would be increased. A final alternative,
Alternative 4, shown in Figure 7-7, provides for the disposal of the
dredged material from a uniform 1 foot cut throuph the channel and
marina basin. This will allow for removal of the o toxfc material
from the river. The rest of the dredged material will be disposed of
at sea in the Boston Foul Area (sce Paragraph 8). This alternative
would require the construction of containment dikes as in Alterna-
tives 1 through 3. The tops of these dikes would have to be brought
up to elevation 30. This would provide a capacity of about 27,500
cubic yards. The construction of the containment dikes would require
approximately 8,500 cubic yards of material, which is available in
local borrow pits.

TABLE 7-4

Projected Land Disposal Costs
Alternative 4

Locally Available Borrow 8,500 cy @ $1/cy $8,500
Effluent Weir and Flume and Site Work 15,000
Capping Layers 13,000 cy @ $1/cy _13,000

TOTAL $36,500

34. 1In summary, disposal of dredged materials at the Chelsea
Naval Hospital site would be iacompatible with the city of Chelsea
development plans. Disposal at the proposed containment facility in
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South Boston, would necessitate a significant delay in the construc-
tion of the proposed project. As ocean disposal is economically
feasible and would cause no delays in counstruction of the project, it
was deemed the most feasible of the disposal options. To ascertain
the environmental acceptability and impacts of ocean disposal, a
number of tests and analyses was required. The data is located in
Appendix 5. Evaluation of the test results and the anticipated
impacts are discussed in the Environmental Assessment,

7-9
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